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Introduction

Trucks play a major role in smooth running of an economy.
They are the base of inland freight movement. There are trucks
which travel inter continent to supply goods. All perishable
goods supply depends on trucks. But trucking in India is not so
developed even the freight movement is plenty. Indian truck
drivers spent up to a month in a truck cabin during their trips.
Even though India is an emerging economy trucking in India is
a cottage industry owned by families and poorly treated drivers.
they never get amenities to sleep or take rest, there is no air
conditioning and sometimes a kerosene stove is a luxury.

With entry of brands like Daimler, Volvo, scania etc. into

Indian market trucking going to experience drastic changes.
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l. Research

1. Characteristics of Indian Culture

India is a diverse culture. Unlike any country india speaks
more than 20 different laguages, 5 religions and hundreds of
other classifications. But it portrays unity in diversity. Highlt
populated cities and 50% of its population thrives on agriculture.
These contrast demands frequent movement of goods between
places. With a road network of 92,851.05 kms. trucks are the
major goods carriers. India’s long route trucks travel thousands of
kilometers across india. Driver and the co driver cooks food and
sleeps inside the truck, it is their home away from home. Current
trucks are built by body builders as per the requirement of the
owner. Usually it have a driver’s cabin and a small crew cab, which
is the extension of the driver’s cabin.
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1.1 Font

Indian typography is evolved from 17th century Devnagari
scripts. And calligraphy is the base for Indian scripts. Bamboo
shoots were used for inscribing Devnagari script.

It advanced through hand painting and calligraphy. Trucks
became a canvas for calligraphy and sign writers. They beautifully
painted trucks in vibrant colors and they travelled across India.
They did a great job when people unaware of laser printers and
flex boards. India still have hand painted hoardings and vehicle
liveries unlike any country which are completely transformed
into digital medium. Huge drop shadows and reflection are the
main attractions about their works and each region have their
own uniqueness. Anyone who used a paint and brush will no the
struggle in getting the strokes right

Painter Kafeel font

Developed by an untrained painter from old Delhi, later
become identity of Indian typography

Painter Bimal from Mumbai

Painter Bimal from Mumbai does Fruit-Juice stall sign
boards, He has painted on many Juice stalls particularly on the
ones in Juhu beach.

Painter Umesh from Gujarat

Painter Umesh 27, is not a street painter but he used to be
one. Umesh earlier ran a painting shop in Dhoraji, Gujarat with
his partner Mayank. After having completed his education with
a Fine Arts degree from the famed M.S University in Baroda,



ABCIEFGHIJRLTIN
Ei"JV!UJrI'uJBM b

[2]

Adaptation of Driver Interface of VOLVO Trucks for India

Gujarat, he joined the advertising industry. Currently he works
as an art director in the Gurgaon office of Publicity. His partner
Mayank still runs the painting shop.

1.2 Truck Art

The truck art from kerala have their own style. The name
boards have a combination of incredibly elaborate text styles and
carved wooden panels painted in a riot of colors. The ultra-bold,
slab-serif fonts took up every square inch of available space on the
boards and what remained was filled with an almost psychedelic
set of patterns - something that reminds us of graffiti text.

Their charcteristics are

Thick Strokes

Huge boarders

Less use of Helvetica opposed to international trend
Use of thick drop shadows

Maximum Utilization of Space

1.2 Language

Indian government have a bilingual system for language for
important official communications

Hindi

English

But States in India can follow their own language for
legislation. There are more than 20 official languages

India have its own adaptation of English known as Indian
English. It differs in vocabulary and pronunciation. Indians also

4



BN Hindi

English

(3]

Adaptation of Driver Interface of VOLVO Trucks for India

shorten many words to create commonly used terms. Enthusiasm
is called enthu; as such, it can be used in new ways. One can say,
“That guy has a lot of enthu. “

When bringing Indian words into English, terms such as
roti (bread), which are already plural, will be pluralized for English
by the addition of -s (rotis). English suffixes are also appended
to Indian terms. An example which was brought up in the first
discussion is the practice in Bombay of adding -fy to a Hindi word
to indicate that an action is being done to someone by someone.
From the Hindi word muska, to muskafy means to flatter
somebody or to butter them up. Similarly, to pataofy is the action
of wooing someone. Other suffixes such as -ic (Upanishadic), -dom
(cooliedom), and -ism (goondaism) are used to create new usages
for Indian terms. Prefixes can also be used in new ways. In Indian
English, pre- is substituted for post- in postpone to create prepone,
which indicates, for example, that a meeting has been moved to a
sooner time.

Hindi Influences in Indian English

achchaa = good

arrai = hey

bahut = a lot

bus = that's it

ek = one (as a number)

ghotu = one who reads a lot

hajar (hazar) = a ton (more than a lot)
ho gaya = done; finished

yaar = buddy; pal

koi bat nahi = no problem
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1.3 Color

India has always been exalted and remembered fondly as
the country of symbolic colors. To an outsider, its colorful culture,
streets, and stories seem like a page out of an ancient folk tale. But
color, in essence, has been a large part of the Indian consciousness.
Here I'm trying to analyze the colors of the Indian Street and
come up with color pallette which may help me in the later stages
of the projct.

From the visual study the color preference is vibrant, we can
find bright reds Yellows in plenty. Indians wont hesitate to select
bright colors.

Rikshas
of new delhi

Typical Indian
Truck




3. Research on the brand- VOLVO

A small research on the brand was necessary to understand
the emotion and the story behind the volvo trucks line-up. Volvo
rebooted its product line in 2012

3.1 Vision

The Volvo Group’s vision is to become the world leader in
sustainable transport solutions by:

- creating value for customers in selected segments

+  pioneering products and services for the transport and
infrastructure industries

+ driving quality, safety and environmental care

+  working with energy, passion and respect for the
individual.

India product line-up

3.2 Lineup Reboot

Since September 2012, Volvo Trucks has launched five new

FM FM Dump Truck truck models. It all began with the spectacular launch of the new
25-125 tonnes 59 tonnes Volvo FH, followed this year by the introduction of the new Volvo
420-440 Bhp Day cab

FM, Volvo FMX, Volvo FE and Volvo FL. All the new models
include innovations and features that make the driver’s job easier
and more efficient.

Daycab/ Sleeper cab

FMX FH

51 tonnes Upto 200 tonnes
440 bhp 520 bhp

Day cab Sleepr cab

Adaptation of Driver Interface of VOLVO Trucks for India 7



Major Players in Indian truck market
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3.3 INDIAN TRUCK MARKET

Major Players

Major domestic and international brands in Indian truck
industry are.

Mahindra Navistar
@ «  TataPrima

Mercedes-Benz + Ashok Leyland

Volvo-Eicher
SML-Isuzu

AMW

MAN-force trucks
Bharat Benz

Volvo

Scania

DAF

Mercedes Benz Actros

Volvo have a joint venture with Eicher, in the name VE
trucks. Bharat benz is the joint venture of FUSO and Daimler
group. Other than that Volvo, Mercedes Actros and Scania usually
used for heavy haulage and in mining industries.

All the general purpose trucks have basic(analogue) HMI
Some of the new generation trucks have an integrated LCD display
which shows vehicle settings and necessary information.



Mahindra Navistar Dashboard and HMI

A market analysis would help in finding out solutions
for india, so a quick comparison of all the instrument console
and HMI of indian trucks. It is important to know how Indian
manufactures are adapting to the complete digitization of truck
HMI. Many models have low or very little digital elements in the
instrument console, mainly to make it cheaper and robust. The
maintenance should be easy in case of any failure.

TATA Prima features an integrated LCD display which
shows all the vehicle related informations and allows user to
change settings of vehice through the interface

Adaptation of Driver Interface of VOLVO Trucks for India 9



Asok Leyland

This is the most common truck in Indian roads. People
buy chassis of various configurations and then build the body
according to the requirement

This model features a lcd display which is similar to Driver
Information Syatem in volvo FH series. These are premium range
of trucks

Fully analogue console

Fully analogue console

Adaptation of Driver Interface of VOLVO Trucks for India 10



Bharat Benz

These trucks have a digital display integrated to the
dashboard, through which the driver can access the settings and
other drive related informations.

Volvo

This Particular model is FH 16 and it have a Driver
Information display and a Secondary Information display for
infotainment purpose.

Scania
Scania trucks also features a digital display integrated into
the console.

[8][91[10]
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Mercedes Benz Actros

Mercedes trucks also features a digital display integrated
into the console.

4. User Interviews

There were two user interviews happended during the
timeline of the project. The first one was to get an overall idea
of truck driver’s lifestyle and their preferences. The second User
interview and validation of the prototypes were carried out in
volvo driver’s training center. This time the questionnaire was
more specific and elaborate. Below is the consolidated result from
both of the user interviews.

Adaptation of Driver Interface of VOLVO Trucks for India 12
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4.1 Inferences

Most of them write and speak hindi but not so sure on having
hindi on the information display

Educational qualification is 10th , at least for Volvo.

Can successfully associate red with danger and green with safe,
regarding warnings on the screen

By hearts the menu order as they taught in the class, often
refer the number on the right upper corner

Most of them uses base phones while driving, though some of
them have good experience in using smartphone and knows
how to install and use apps.

Prefers a pen drive plugged into the system for playing music
as it is handy, instead of using their phone to play music or
connecting the same to the system.

All drivers wanted on board info about mechanical parts
failure

Wanted colors like red but dim light from the console

RPM and air pressure are more important compared to speed,
oil pressure, battery etc.

Changing gears at ideal RPM will improve mileage

15



- Want GPS module right on the console, especially for longer
routes

- The image of truck drivers are no longer the same, they were
portrayed in dirty clothes and villain looks. But many drivers
are more educated and aware about the technologies, they
want more from their trucks.

4.2 Persona of an Indian Truck driver

Have better command with smart phones, but prefers to use basic
phones while driving A
.

He will be on road for most of the time, less time spent in home.

Experience in driving trucks like scania, tatra etc.
A,
T

Demands more Facilities and functionalities from the truck

Active in Social media platforms

10th Pass Age: 26-35

If Thereis'a warning sighron the
dashboard it means there is some

Vi nod Gowd a ] ; If-i::s.c_;r;cé;n need to eheck the vehicle

Adaptation of Driver Interface of VOLVO Trucks for India 16



Less command on smartphones and apps, Uses basic phones
He will be on road for most of the time, less time spent in home.
Experiance in driving trucks like tata Taurus, asok leyland etc.

Not much interested in modern amenities in the truck

Hindi and /or N

Elementary education Age: 30-45

SB Patil

Adaptation of Driver Interface of VOLVO Trucks for India 17



5. VOLVO HMI

Volvo trucks are designed with the driver in focus.The
modern instruments pannel angled towards driver together with
the integrated controls in the steering wheel creates an ergonomic
working environment.

The Instrument cluster

The instrument cluster contains one center dial which shows
speed and RPM, an auxillary display which shows important
information about the truck such as coolant level, Adblue level,
fuel level etc.

Driver Information Display (DID)

Driver Information Display or DIS is the driver’s window to
the vehicle settings and accessing informations about the engine
or the truck as a whole

Secondary Information Display SID)

The role of secondary information display is infotainment.
It is a 7 inch. color screen which is used for navigation, dynafleet
(VOLVO’s fleet management system), playing music etc.

Left side: Right side:

» Phone » Audio system

» Cruise control = Driver Information Display (IND)

» Adaptive cruise control. » Secondary Information Display (SID}

Adaptation of Driver Interface of VOLVO Trucks for India 18




Fuel, AdBlue, clock and Driving related information
temperature gauges

o5°C
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I
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Available

Driver Information display

Main |

P-Heater Timer
Display Settings
Vehicle Settings

Diagnostics
Vehicle Data

12 (14)

3800.0 km

Menu home page
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Steering wheel controls

All the functions of the instrument cluster can be accessed
through the controls on the steering wheel. The left side
controls are for phone, cruise control and activating Adaptive
Cruise Control (ACC). The right side controls the audio sytem,
Driver Information Display(DID) and secondary Infromation
Display(SID)

5.1 Driver Information Display (DID)

The drivers information display shows all the informations
about the vehicle, its settings, distance to empty etc. It also flashes
warnings and error messages dynamically on the screen. It is a
four inch display. DID also displays the menu for vehicle settings
which can be accessed using the buttons on the right side of the
steering wheel

The home screen

The homescreen is divided into three sections the top
section shows the clock, average speed and mileage. The next
two sections can be configured by user. This part of the screen
can display informations like battery information, coolant
temperature or time

Menu Hierarchy

The DID menu have 14 elements on its first hierarchy then
expands to morethan 40 functions on second level. It follows a
tree hieracrhy, the driver have to comeback to first level to access
another branch of the menu.

19



5.2 Secondary Information Display

Radio

7 inch

co
Ipodiush

AUX.
L]

™
Phone —

Audio Setiings

Audio -

Cameras E

Seftings Total drive time
(- —
I m Rest time: [6:23
E- : Current act
Drive time un xt break;

Drive timeuntil daily rest:
\ Drive time until weekly rest:

Connect new device

Bluetooth devices

Remaove device

The menu hierarchy is based on tree structure. It have 6
Diconnect device main menu elements. It is a 7 inch color display. SID can show the
rear camera feed while reversing. It have vast functionality that
driver can even install 3rd party apps into it.

Adaptation of Driver Interface of VOLVO Trucks for India 20
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6. Cultural dimensions

Professor Geert Hofstede conducted one of the most
comprehensive studies of how values in the workplace are
influenced by culture. He came up with the idea of cultural
dimensions

Based on his findings and books Gabrielle Ford and Paula
Kotze published a paper on Designing Usable interfaces with
cultural dimensions.

Definition of culture

System of meaning that underlies routine and behavior in
everyday working life, Includes race and ethnicity, assumption,
values & patterns of thinking. Culture is communication. The
collective programing of mind that distinguishes members of one
group or category of people from another

For this context it can be defined as

Patterns of thinking, feeling and acting that influence the
way in which people communicate amongst themselves and with
computers.

6.1 Preparing a product for use by diverse culture
1. Internationalization : Identifying Culturally specific
elements of the product
2. Localization : Substituting those cultural specific
elements with a local context

21



Visible, easy to examine, tangible

Economic system
Social customs
Political structures
And processes

Symbols, icons and language are
translated to suit the target culture

Classification of culture and methods for designing for each of them

[11]
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-

Psychological features, operates
outside conscience awareness

Assumptions
Values
& patterns of thinking

Displaying the native language, character set and notions
Translating user interface and documentation so that

it is understandable and usable

Matching user's cultural characteristics,

avoiding offensive icons etc

6.2 Adapting subjective cultural aspects
6D evaluation model by Hofstede

Power Distance:

The extend to which the less powerful members of a institutional
organization expect & accept that the power is distributed un-
equally

22
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Power Individualism Masculinity  Uncertainty Long Term
Distance Avoidance Orientation
B india United States United Kingdom

6d Evaluation of India vs UK vs US as per Geert Hofstedels data
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6869
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Indulgence

Individualism:
The degree of independence members of a society have.

Masculinity:

A society that driven by competition, achievement and success.
Feminine: quality of life is the sign of success and standing out
from the crowd is not admirable

Uncertainty Avoidance: the extend to which members of a
society or culture feel threatened by unambiguous or unknown
situations

Long term orientation:
how every society has to maintain some links with its own past
while dealing with the challenges of the present and future,

Indulgence:

People with this orientation have the perception that their actions
are Restrained by social norms and feel that indulging themselves
is somewhat wrong

The research paper by Gabrielle Ford and Paula Kotze explains
how these cultural dimensions affect interface design. Fig on
left explains how their interpretations affect the indian cultural
scenario.

23



INDIA-CULTURAL DIMENSIONS Power Distance Elments of Ul desgn

77% Prominence should be given to leaders Difference access and navigation; non linear navigation

Security measures should be explicit and enforced Data does not have to be structured
Strong focus on authority

Most information at interface level, hierarchy is less deep
Individualism

Friendly error messages suggesting how to proceed

Elements of Ul design Collectivism

Use Color to encode information contain or encourage personal opinions il Content should be focussed on group achievement,
High text to image ratio history and tradition, and contain official slogans
low multimodality while discouraging personal opinions

monotonously colored interface

The content should be focuses on personal achievement,

Individualist

Masculine

Quick results for limited tasks Elements Of ul deSlgn

Navigation structure should support user explora- Little saturation, pastel colors

tion and control. . Allow for exploration and different paths to navigate

Uit ottt il B argesine eha dis e Personal presentation of content and friendly communication

E[ements Of UI design Uncertainty Avoidance 40% for the user to master something, and cater for
Low

explicit distinctionbetween gendr and age groups

Organize information hierarchially

Linear navigation, show the position of the user RS REREENEIE R SRR R e en
Use redundant clues vide additional information

Encourage user exploration; provide many menu

i i Long term orientation
Short Term Orientation 1% ' Elements of Ul design
High Can be more complex, as user will preserve

. . | Reduce information density
untill they gain an undestanding . ? .
Content which have practical value Content highly structured into small units

Elements of Ul design
Most information at interface level Should allow the user to complete the tasks quickly

Content can be arranged around a focal area rules should be use to verify the credibility of the
information

use relationships to verify the credibility of
information

26% Indulgence

6.3 Further reasearch into cultural dimensions

Summary of cultural dimensions of India and effect on UI Design . .
Further reasearch on cultural dimension showed that

there are more dimensions conceptualized by others. There are
more parameters that can affect interaction design in a cultural
perspective. More information on cultural dimension is tabulated
in the appendix.

Adaptation of Driver Interface of VOLVO Trucks for India 24
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Il. Brief

Objective & Goals :
To redesign Human machine interface (Digital) of volvo trucks for
Indian market.

Components to consider:

1. Driver Information Display (DID)

2. Secondary Information Display (SID)
3.Icons

4. Colors & Navigation

Target Audience :
Indian Truck Drivers

Scope :

The scope of the project extends up to the month of December and
delivering the Project Results as mentioned below.

1. Digital interactive Protoype of DID

2. Digital interactive Prototype of SID

1. Why India spec design

Indian Trucks operate in much different Environment
Literacy rate of Drivers

Income Level of drivers

Social Conditions

Indian Economy

25



Study on Indian Cultural Aspects | -

Brief

. Font

—— lLanguage
— Color

~— Typography

Initial user Research

Detailed User Research

- One to one

Visual

User1
User2
User3
Userd
Market Study
Adaptation of dashboard
—— 2014 BMW 5 Series
| Adaptation of english in india
——  Web interface
Indianness

Persona of an Indian Truck driver
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1.1 Plan of action

Renders

User Feedback

Ideation
Concept Generation
Short listing
User Feedback
Mockups
User Feedback

Final Product
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Agile Project Management

[12]
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Deliverable

1.2 Methodology

Agile project management encompasses several iterative
approaches based on the principles of human interaction
management and founded on a process view of human
collaboration. Agile-based methodologies are “most typically”
employed in software development as well as the “website,
technology, creative, and marketing industries.” This sharply
contrasts with traditional approaches such as the Waterfall
method. In agile development or flexible product development,
the project is seen as a series of relatively small tasks conceived
and executed to conclusion as the situation demands in an
adaptive manner, rather than as a completely pre-planned process.

Based on these methodology the project is broken down
into small parts such as Driver information display, secondary
information display, icons etc. And the the process is iterative and
feedback oriented. The final product will be deployed to user and
will be integrated into the existing system (dashboard)

27



human machine interface in volvo trucks

I

Problem Areas |

Driver Information Display

=

Icons Layout Color Phrases
Icons Layout Color Warning phrases.
Carousel Tabbed view  Nested tab Bento Box
|
—
Colors &
emotions
!
Standard Speciallcons L]
cons for volvo L2 T Interaction with drivers
| | |
Conceptl Conceptl
Concept2 Concept2
Concept3 Concept3

Ouput

Culture dimensions by Geert Hostede

Designing Usable interfaces with cultural
dimensions - Gabriele & Paula Kotze

Research Research about Indian Culture and traditions
Cultural aspects

Approach to redesign
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lll. Redesign

With the help of all the resources and the user interviews
I started to cluster elements that needed a redesign and started
working individually in a diverging manner. The main areas i
found was

1. Driver Information Display (DID)

2. Secondary Information Display (SID)
3.Icons

4. Phrases and commands

5. The instrument cluster as a whole unit

Approach to redesign

The approach was to look at different components of the
instrument pannel and use a number of scenarios to evaluate
problems with indian way of doing things and how it will affect
volvo’s IP design. From other aspects there is user research and
internet research that influence the concepts.

1. Scenario evaluation

More than 10 scenarios are developed that a truck driver
will encounter in everyday situation. These scenarios will lead
to the problems in that area. Each scenario was evaluated in the
context of an Indian truck driver and VOLVO HMI (appendix).



Existing driver information display

Driver Alert Support
Focus ondriving!

DID 1 Menu Hierarchy

Messages
P-heater

Vehicle Settings

Vehicle data

The menu hierarchy was split into five categories to make the operations faster

DID 1 Home screens
Guages

- et

Settings

Vehiche

Messages

Diagnostics

Tome! distance
Fund Data
Tyre pressuse
Batalag
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Fuel Data
Time/ distance
Tyre Pressure
Data log

Engine

RESTART TRUCK

W !

Switch fault

Display
Reset
Password

Dlagnestics

Cluster Selftast

Part Mumber

2. Driver Information Display

2.1 Concept 0

Using the insights from the scenarios evaluation(appendix)
and the existing menu hierarchy, started with working on the
Driver Information display(DID). Tried to break down the 14
main menu elements and grouping them. In the first concept I
and grouped them into

1. Gauges
2. Vehicle
3. Engine
4. Data

5. Settings

This method substantially reduced the turnaround time
taken to complete an action using the Driver information display.
In this concept driver have 5 main screens which display a short
summary of what is inside the menu so driver cab have a glance at
the image without even going deep into the menu.

Each tab have main icon indicates what it is about and a
short glance of inner menu elements. Used muted colors since the
display does’t support any color, still the informatin displayed was
legible and in contrast with the background color.

The breakdown done by referring the driver preferences
combined with the results of the scenario evaluation.

Menu hiearchy

It uses a hierarchial navigation structure, where user have

29



DID 1 Submenu
Vehicle

Messages
P-heater
Vehicle Settings
Vehicle Data

Classifying Information

Settings

Display

Vehicle messages
Display settings
Vehicle settings
Reset

Vehicle data
password

Concept2

Messages

Static info.

Air pressure
Outdoor temp.
Gearbox settings
Leg fuel

Alarm

Average speed
Est. time of arrival
Driving/ rest time
P-heater timer
Diagnostics
Cruise control

Dynamic info

Air pressure
Outdoor temp.

Messages
P-heater

Diagnostics

Fuel Data
Time/ distance
Tyre Pressure
[Data log
Vehicle data
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Display

Reset
Password
Viehicle Settings

Speed

Engine RPM
Coolant temp.
QOil temp
Cruise control
Gear indicator
Fuel consumption
Remaining fuel
AdBlue level
Time & date
Trip meter
Exterior temp.

to come back to homescreen for going into another page in the
menu.

Sub menus

The sub menus are tabbed for indicating the position of
the user. Small dots on top of the page indicates the user position
in the menu hierarchy. Inner tabs have alight color variation to
easily distinguish them from the page in focus

2.2 Concept 1

When finished the first concept with five home screens,
some of the home screens don’t have much information to show.
Most of them remained blank and the inner hierarchy also
became too shallow. To utilize the home screen space maximum
made another concept with four Home screens which is easy to
remember. The home screen utilization improved.

Classifying the information into static dynamic and
settings

The next step was to clasify each information from the
driver information display into static, dynamic and settings.
Static info are the information which will shown on the screen
permanently, while dynamic could be a warning which appears
for few moment and fades away. settings includes vehicle settings,
display settings, sound setting etc.

Philosophy

The screen is composed of layers of transparent glss sheets
stacked on top of another.
The base or first sheet is the background for the display.
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Vehicle Settings

Driving/ rest time Messages

ETA S reting
g—o ‘: 3h /30 min ‘ ﬁ =
| 32.0 L7 B

Leg Fuel |

Vehicle Display Settings Display

Messages Black Display Display Black Displa
P-heater Backlight Vehicle messages hBackllg ht
fav display set Display settings fav display set

Vehicle Data . 1 : .
Diagnostics night/ day Vehicle settings night/ day
Reset

The second layer contains the folders, through which driver
can navigate. Each folder will contain a new home screen and
O sscon Layar: s information related to that particular home

Third Layer; lcons and fext

The third layer is the text and graphics layer, it conatins all
the text and icons appearing on the screen which is the topmost
layer
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Folder

Home Screen

Cultural Aspects

Number representation for homescreens

Fault Diagnostics

Engine system

Transmission system
Brake system

Info display system
Vehicle system

Inner Screens

Little saturation
Pastel colors

Adaptation of Driver Interface of VOLVO Trucks for India

Less deep hierarchy

Interface for novice users  High Text to image ratio
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2.3 Concept 2

Concept 2 is based on concept one but experimented with
color coding the information. In one variation different colors
coolant Temperature £ 52° are used for different tabs/home screens. It not merely a color

ot 5 8 o change, but user can have a glance at all the four home screens at
same time. It is like like bookmarks placed on various pages in a
hige book. User can easily go to anychapter using the navigation
buttons.

©

Gauges

Experimentations with color

Vehicle
This concept is not shy to experiment with bright colors to

distingush the tabs/home screens

‘Warnings

Vehicle

‘Warnings
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Driver Information Display 2
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Tabbed home page Accent color for each tab

S8

Gauges

Coolant Temperature :t— 5 2 =
il Temperature | 5 8 =

Settings

Vehicle Data

Warnings Fuel Consumption

Messages

/.

Icons on each tab represents the contents of that group
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Cultural aspects

Less deep hierarchy

Use colors to encode information
High text to image ratio
Monotonously colores interface

Linear Navigation
Show the position of the user
Use redundant clues
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3. Secondary Information display (SID)

The secondary information display is a 7 inch color screen,
similar to the infotainment screen in passenger cars. It handles
Add phone 1. GPS,

2. audio player,

Disconnect phone

Ao pebioas 3. dynafleet,
4. Phone and
Existing SID screens 5. Reverse camera

These are also imporatant for the operation of the truck.
Accepting and making phone calls are very important in a
consignment. Dynafleet is VOLVO’s fleet management system
which avoids the hassles of need to call the driver frequently for
enquiring about the load or his location.

Dynafleet is the black box of the truck, it calculates the
distance driven, total trip time, rest time etc. Fleet owner can see
this data on his personal computer. He can also send messages
related to the job to the driver.

3.1 Initial Ideas (Home screen)

Phone "
|

Search contact
Add contact

Settings
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Home

M G Road 5th Street

Home > Audio

Radio
/ Connect Phone

Audio Settings

Home > Audio » CD

i P Guns n' roses \

Sweet child of mine

Home

Home > Phone

Search Contact
Play media
Settings

Import Contacts

Home > Settings
Op11
Opt 2
Opt 3

Home » Dynafleet

Orders
Log
Settings
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3.2 Concept 1

This concept is based on springboard theme populated by
ios. It have a main homescreen where the driver can see big icons.
He can navigate through the icons using buttons on the steering
whee. Each icon is accented with a color and the same accent
color is applied to various elements in the inner menu elements.
Accent color helps to identify and memorize each submenu. The
navigation architecture is hierarchial, where the user have to come
back to main/home screen to navigate another branch of the tree.

The philosophy

This concept is four layered architecture. Base layer is
the screen surface next laye is accented icons, thirs layer is the
currently selected or highlighted button. Above all is the text layer
which gives hint to the user on which page it is.
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Secondary Information Display 1
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(2]

Big lcons, high

Color coded Information

Cultural Aspects

Home > Phone

Connect Phone

Search Contact

Play media
Settings
Import Contacts

Less deep hierarchy

Adaptation of Driver Interface of VOLVO Trucks for India

Quick results for limited
fasks

Organize into
Hierarchy
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3.3 Concept 2

Concept 2 is inspired from the Indian thali meals. Itis a
@ sosscaling = @ visual treat, main portion of the plate will be occupied by the

T rice or roti. All the other side dishes will be around the main
portion. In this concept, there will be main focal point where the
most important information for that instant will be displayed.
The clear divisions on the screen will guide the driver for easy
navigation. The colors are inspired from volvo’s interface design
and websites.

Uses Navigation and music more often
Uses phone for making calls in emergency

Like to see summary at the homescreen

Devnagari version

Replaced all the text with devnagari type. I used ek muktha
font for the menu and interfface. Devnagari font requires one or
two pts more compared to latin fonts.
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Secondary Information Display 2

{ a Boss Calling

The philosophy

This concept is five layered architecture. Base layer is the
screen surface next laye is primary focus area, thirs layer is the
icons layer which will bw in focus by default so that the driver can
access menu easily. Above that is the notification layer where the
driver can receive calls messages or email. The top most layer adds
interaction for the notification where the driver can accept the
call or dismiss.
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Cultural Aspects

Less deep hierarchy

Most Information at
interface level

Adaptation of Driver Interface of VOLVO Trucks for India

Non linear navigation Use colors to encode information
Feedback mechanism does not High text to image ratio
have to be structured Monotonously colores interface

The content is
suggestive of a change
for the user to master something

4. Cultural significance

From the cultural dimensions table, selected most
important dimensions and analysed each elements of interaction
design and found out that Interaction is more important then
metaphor and mental model. The results are given below

42



Looking at the concepts based on the score

These scores are used to evaluate the concepts for their
cultural significance. The table below evaluates the concepts
based on the cultural dimensions plotted against the elements of
interaction design. The score for each element is obtained from
the cultural dimensions table (refer appendix).

Out of 25 total parameters
Informati Phrases lcons
14/25 ) 1cons 14/25) 1cons 6/25 ) Fioarctics 17/25 ) Layout 11/25) Layout
Calor Color o Layout Language “ Color

Menta ode

Metaphor can be defined as the mental model user have while interaction

Non Verbal communication

Prefer manual work

Interface for novice users

Appearence

Kinesics: body & facial Gestures

Proxemics: distance

Oculesis; Eye movement & contact

Haptics: Touch and feel

Paralanguage: tone of voice & non language
sounds

Prominance to leaders
Explicit and enforced

Feedback mechanism does not Most information at security measures

Activity orientation instead of mental work
Mon linear navigation

77%

Power distance Less deep hierarchy havetobe s

48%

(/] 4 »
Collectivisam LY e e
Explicit Distinction Personal Presentation of

56% between content & friendly Quick results for limited

Masculinity gender& age groups  communication tasks.
. -
Linear Navigation

40% “Sfiow the position of the user Organize intd

Uncertainty avoidance Use redundant clues Hierarchy
-
Content can be arranged around Most Information at

51 % a focal area interface level
L ¢ ientati Rules should be used to verify the Reduce information density

ang term opentalion credibility of the information Should be structured

Secondary Information Display 2 Driver Information Display Concept 2
Secondary Information Display 1 Driver Information Dispiay Concept 1
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interface level Focus on authority

Content fogused on group or
Use colors to encode information  Personal

High text to image ratio achievement G
Monotonously colores interface  Should contain official slogans
Discourage personal opinions
. . The content should be
Little saturation .
Pastal Solors suggestive of a change

for the user to master something

Most Information at
interface level
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Set of Icons developed for DID and dashboard, Refer Appendix 6 fro process.

¢ @ ¢ ¢
& Jrz @,

[13]
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N N N N L
STSEESIN |

4.1 Icons exploration using mental models

A mental model is an explanation of someone’s thought
process about how something works in the real world. Itis a
representation of the surrounding world. For each set of icons,
Collected a set of images which may represent the mental
model of the user and came up with ideas referring to the
images(Appendix).

users’s mental model will be polished real life situations
or objects, but the underlying structure of the UI/UX may be so
complex. The underlying structure is known as Implementation
model. The success of an interface depend upon how far the
implementation model can travel towards the mental model of
the user.

90-
o O

- WS [

|

R OO @& Q -0® B = h. &

© ®

@ =

STOP

G 4D 0 Lo i
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IV. User review
1. DID Concept 1

After the prototypes of the driver information display (DID)
and Secondary information display(SID) were ready, a user review
was conducted at volvo drivers training centre, Bengaluru. Driver’s
were shown the paper protoypes of secondary information display,
which they are not familiar with. They like the idea of color
coding the information, but insisted on numbering the menu
elements for easy identification. Chief trainer Mr. Somarajan
had alook at the SID concept and suggested the idea of assigning
numbers to the menu elements, because most of the candidates
were barely 10th pass or having elementary education

2. Refinements

based on the inputs from the drivers and the trainers many
changes made in the concepts and are re evaluated. The focus was
on numbering the menu elements for easy identificaion. Number
based identification is included in both DID and SID
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V. Final Prototypes

Work In Progress

The final prototype is a HTML based page which is
interactive and can simulate the operations performed by the
driver. Menu navigation is possible through the prototype.

1. Concept 1(Screenshots)

%
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This Prototype shows the drivers working environment and
th whole Cluster. One can interact through clicking on the screen.

The screen will be zoomed in during navigation to have better
visibility on screen
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2. Concept 2 in Focus
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DID Navigation
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3207

Color coding information and dark backgrounds from Concept 1

@ Boss Calling

Tabbed view from DID2 and Information layout from SID 2

Adaptation of Driver Interface of VOLVO Trucks for India

‘-‘SL.

Conclusion

Final Concept Work in Progress

From the two concepts there are some elements that can be
included in the driver HMI of volvo trucks. Primarily the icons
based navigation and the color coding of the information. The
things which can implemented considering the Indian scenario
are

1. Concept 1 DID (Dark Background)

2. Concept 2 SID

3. Color coding of SID (Color coding Information)
4. Icons

And improve the driver’s training program to train the
drivers to handle the digital HMI. The training may include live
demos using animations and explanation videos before letting
them handle the truck.
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VIl. Appendices

1. Adaptation of car interface-2014 BMW 5
Series

Hybrid » iDrive Screen

Instrument
Cluster

» iDrive Touch
Controller

A Indian version of BMW 5 series will have changes in its
dashboard, iDrive screen and the control knob. The indian model
is visually same as global variant but lacks many functionalities
in the iDrive screen. A base model with smaller iDrive is also
available in india.
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Smaller iDrive Screen (no split screen)
The new 5 Series gives rise to a more luxuries and user

friendly interior. To begin, it offers a new instrument cluster
that caters to both analogue as well as digital dials. The analogue
meters are visible in the Eco-pro and Comfort mode, while in
Sports and Sports Plus mode the instrument panel changes to red
with digital meters giving it that much needed sporty look

Comfort Eco-Pro Sport
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Comfort

Normal drive
More Information
Less Sporty

Eco Pro
For Efficient driving
Tacho Meter is replaced by charge power meter

Sport
Sporty Driving
Importance to speed and RPM
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1 IDrive Screen
2 Drive Mode selection

3 M badge

4 Touch control for iDrive
5  Fully Digital Console

6  Rear temperature
control

7 Heads up Display
8  Speakers

Adaptation of Driver Interface of VOLVO Trucks for India

India specific

6.5 inch (520d)
Available

Available in higher
models

Global variant Remarks

7.8 inch Cost Reduction
Available

Available Premium feel

Not Available (520d) Available

Available

Not Available

Available

Alpine

Available

Available

Available

Bang & olufsen

1.1 iDrive Services

iDrive services are analyzed in order to get an idea of
what facilities they are bringing into indi without any cultural
adaptation. Most of the sophisticated services are not available
may be because of lack of technology or to reduce cost. The
services which are present are marked with green dot and not
available are marked in red.
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ConnectedDrive Services

Message Dictation

Dictates messages received on your Mobile phones

& Meeting Feedback Co...

Allows a Professional to spend time in car effectively. Connect phones to organize Emails, Dates, Tasks &
Text messages on the iDrive. Read them out loud
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Saelect functions:

Adaptation of Driver Interface of VOLVO Trucks for India

Number of handsets which support these Functionalities in
India

Automatically dials a predefined number in case of accidents involve
activation of airbags

Access to 12 Million plus songs

56



Remote services

Real time traffic

Adaptation of Driver Interface of VOLVO Trucks for India

Enables a customer to use a smartphone to locate his car in the
parking lot.

Provides Real-time Traffic Info

Maintains the distance from the front vehicle without
driver involvement

57



iDrive Touch Control

NS

BMW Night vision with dynamic light spot

BMW Night Vision with Dynamic Light Spot can detect people and
larger animals at night — even at a significant distance — and illuminate
them.

Adaptation of Driver Interface of VOLVO Trucks for India
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Multifunction instrument Console

Active Protection

[5][6]

Adaptation of Driver Interface of VOLVO Trucks for India

The Attentiveness Assistant also monitors your behaviour for signs of
fatigue. Your steering responses are analysed and the system reacts to
Irregular driving behaviour. A notification appears in the Control Display
suggesting you take a break.

Interface adaptation in BMW 5 Series sedan

w

63% #ﬁ'
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—® Gear Box Seftings

Guages

Fuel Data

i

Display

—— Average speed
[—— Est. Tme of arrival
e Diriving/ Rest tims
@ Black Disply

# Back Light
[——® Fav Display Set

[ ] Primary info
[ Secondary info

lire pressure ——» Nightiday
Truck préssuie
Trader 1
Traer 2
l: Miles
— Distance KM
3 Fuel consumption —s— L /100 km
——® Language —» Temperature —» Kmi
f——w Units ——l—3 Pressure » mpg {galon)
H —» mpgius)
f—— Time / date — clock format
|—» Date format ;a' fpSI
—> Dispiay ight——— '
» —# Contrast
Display setiings '7 chixor pastward —» backight
* Traction control — sy il
——"® oas
[ LC5 —————» Enabik/ disabe
) ) — LCS Sound——
Vehicle seftings » DBEL
" Fleetimts——» Pwd RPM iimit
[ Amp meter calberation Spead fmit
— FleatiD Fuel Limit
Diagnostics | * Fauh Di > Engine system
» Fart numbe; —» Transmission system
] |—* brake system
i i Info deplay 3ystem
—® Vehicke system
| B BEE
Linkig wear |—# AF suspension system
prediction —* Immobiizer system
Data log — \ahcle 1D Teltales test
——» Total data Guage test
—» “Trpdata Display test
‘——» Resst speaker les)
Fassword
* Old p > Setnew
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2.DID Breakdown
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Power Distance
Individualism
Uncertainty Avoidarice

Short Term Orientation vs
Long term orientation

Masculinity

Achievernent vs ascription

Experience of technology

Context

Non Verbal communications

Resources

Authority Conception
Activity Orientation

Affective VS Neutral

Authority Conception

Degree of power

Human Nature Orientation
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3. Cultural Dimensions and elements of
Interaction Design

ELEMENTS OF Ul DESIGN VS
ASPECTS OF CULTURE

The extend to which less powerful members
accept that power is distributed unequally

Role of individual and group and which interest
prevails over other

Achievement- value people depends on what
they achieved
Ascriptive- status of birth, age, gender or wealth

How technology s percevd by members of a
culture

Refers to the amount of specificity of informatian
in & given situation

Body movements and facial gestures, eye move-
ments and eye cantact, touching behaviour
tone of voice and non language sounds, dress
and groming

Resources a country ewns, Ranges fram resoure-
es rich to paverty

Resources a country owns. Ranges from resourc.
es rich to paverty

Haow culture express their emotions

Affective- people should express their feelings
openly

Neutral- Hides expression of feelings in public

Degree of strength or weakness of a country
compared to other countries. An internationally
strong country have influence in international
developments

Describes the way pecple can be seen good,
h

evil or mixture of

Indsa have high power distance score

India is a collectivist society

India is High contextual
There are unwritten rules
eg, Respect for parents

India have very less personal space or
no personal space at all

People need to feel camfortable about the look
and feel of the interface reflects familiar aspira-
tions and and their experience of reality

India is an Affective community

Intermediate

Figlds of feedback mechanism, structur-
ing. open/restricted access, ermor messag-
es, and the use of colors
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Instrumental vs Expressive

Internal vs external control

Meaning of life

Property

Space

Specific vs Diffuse

Time orientation

Time Perception

Universalism vs Particularism

Adaptation of Driver Interface of VOLVO Trucks for India

Goals which people seek through their interaction
with others

Instrumental: tend to value relationships for what

they can da for them rather than the relationshap

itself

Relationship a culture has to nature
Externalist: Mature as a force more powerful than in-
dividual

Physical ariented- accumulation of money or materi-
al goods
Spirit oriented- Gaining spiritual maturity

The way scciety sees property. The scale rabges
from private to utilitarian to commmunity

Invisible boundary around an individual. Personal
space

How far people get invchved with others’ life space
Specifists believe relationship with others should be
explicit, definated and reguiated. Diffuse oriented
people emphasis the real and personal contact of
the whale person in a relationship

‘Way cultures conform to time. Past arientation, pres-
ent oriented and future oriented.

Degree of adhering to particular standards
Universalists: good and right are definite and always
applicable. Particularists place mare emphasis on the
obligations and unigue circumstances

Owercrowded trains and streets does't respect par-
sonal space

Wl Branding

Interfaces in public space

Fields of customer care, where people inter-
act with each other sharing personal infor-
mation

Impartant when designing interfaces provid-
ing historical vision, background or motiva-
tian
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4. Scenarios Evaluation

SCENARIO
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SCENARIO
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SCENARIO 6
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SCENARIO

SCENARIO 9
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4.1 Summary of scenarios evaluation

Secondary
Instrument cluster icons |Driver information information possible |cultural
Sl.no |Driver or alert display display problem ([solution |aspect
coolant temperature reaches red
1|Engine overheat issue zone, warning to stop
Driver have to switch on cruise
control- Use buttons on steering wheell increase the
to select speed and turn on cruise digits are not big [font size or
2| control confirmation showed in the console enough change location
Driver want to play music and skip possible Preview of
through tracks- Use controls on the Playback preview on distraction from [music player in
3|right side of the steering wheel secondary display driving front of driver
Warning light with description of Symbol unknown
the problem, Orange light check for tyre pressure |Change of
4|low pressure in tyres signal warning symbol
Reverse warning indicator whch
beeps when the truck is close to [Reversing camera feed on
5|Reversing and parking the vehicle an object display
SOS or
Driver have to contact someone in Search contact or dial via  [takes too much |emergency
6|emergency number pad time button
Drivers are not
used to
Truck reaching upslope & the driver |When the truck is at right rpm it automatic gear |verbal warning
7 [should be notified about the downshift | shows downshift or upshift indicator shifters for gear change
Communicate some defects in airbag |Any defect communicated through Warning light can be easily
8|system warning lights Stop/check/info ignored
Communicate through warning
9|Some damage to the diesel tank message and auditory warning
Warning displyed on the disply,
can be dismissed and later misssing warning|
10|Brake is not working properly accessed from messages sign
Long night drive and the driver want to|
11|reduce the brightness of the display Navigate through menu takes 7-8 steps [5-6 steps in new|
12|Ensure trailer connection warning displayed on the console
13| Check condition of the brakes Navigate through menu takes 16 steps |7 steps in new
14| Driver want to know average speed Navigate through menu takes 7 steps 7 steps new
15| Want to check battery condition Navigate through menu takes 6 steps
16|change langusge Navigate through menu 11 steps 8 steps new
17| Check tyr pressure on trailer Navigate through menu 8 steps 5 steps
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Familiar 60%
Somewhat Familiar 40%
Unknows
Familiar

Somewhat Familiar 40%

SECE
km/h r/min

Familiar 40%

Somewhat Familiar 40%

Unknows 20%
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Familiar
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o
X

Somewhat Familiar

Unknows
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80%

5. Icons Survey

Listed almost over 60 icons from the driver information
display and the secondary information display. Categorized them
and conducted a small survey among truck drivers to understand
their familiarity with the icons.

Familiar 60%

Somewhat Familiar

EN
o
X

Unknows

Familiar

Somewhat Familiar BEE¥A

Unknows

Familiar 60%

Somewhat Familiar 40%

Unknows
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Familiar

Somewhat Familiar

Unknows 100%
. u %
Oo¥oO (o]0
Familiar
Somewhat Familiar 40%
Unknows 60%

Implementation, Mental and Representation Models in UX

&

P

|

1

\

e 7 o — ;. e =¥ G

Implementation Model Various representation models Mental Model
How does I work, Ly apples How it is prasented to the wser How User thinks it works

to the background actions
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~ S - L L

Familiar 100%

Somewhat Familiar 0%

e )

Somewhat Familiar

Unknows

Familiar

Unknows 100%

6. Mental models and Icons

A mental model is an explanation of someone’s thought
process about how something works in the real world. It is a
representation of the surrounding world. For each set of icons,
Collected a set of images which may represent the mental model
of the user and came up with ideas referring to the images.
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E é Low pressure in air

O O suspension

4+
Eie Airsuspension in manual

OO mode
L]
€< O—%' Air suspension not in drive
mode

] -+
C Fifth wheel not locked

l E I High temperature Axle 1

|
l H High temperature Axle 2

E
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Broken or defective bulb
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Estimated Time of Arrival

;{};‘ V 4 /;: 3#
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HEATER

O O

Cab Heater

Stop

STOP

&. Messages
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Ea !3 side locker open
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ll l' II Tire Pressure low,

nou

cab lock open
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Leg fuel

Estimated range
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