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Abstract

The purpose of this document is to complete the written part of our bachelor thesis in Software
Engineering and Management. At the first part of this document a background of the project will be
described. It will follow by the method section which will describe the method used for research and
gathering data. At the end the Concept design of the work will be present.
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1 Introduction
A brief introduction is presenting in this sectitinincludes Carputer, Internet functions, research
and study background.

1.1 Background
Information technology is the fastest growing sceein globalize environment. The use of
internet is getting more and more popular in theldvand people see how it is useful and
necessary to be able to have internet connectieryavhere even in the car while they are
driving. Mostly today’'s vehicles are very advancel ahey have a lot of functionality
which can make it easier for both driver and pagseto have connection to the world.
At the beginning of 2000 people start to somehowimb@ computer to their vehicle. On
2006 different supplier tried to introduce a new@ation of computer in car to people
which calls car_ pc or Carputer. Carputer usedaeehthe same operative system and
functionalities as a normal computer but the hardwaok different and had different
properties. They make the hard ware as the wayhaao be fit for using in the car. For
example the hard disk wasn’'t so sensitive agairstement. In general a Carputer have
the features below:

* Play music from CDs, hard drive (MP3s, other coraped files) or external device
(USB/PCI FM radio receiver, etc)

* Play video from DVDs, VCDs or from the hard drivdote: Hard drives are sensitive
to vibration, so driving with your Carputer turned may shorten the life of the hard
drive unless the hard drive is shock-proofed. Beedaptop (2.5") hard drives are
designed for such a portable device, they are gépenore tolerant of shock and are
an ideal choice over desktop (3.5") hard driveptbp hard drives are designed to
endure the stress of moving and extreme conditionkke that of a desktop hard
drive which is usually used as a stationary devaesly if ever moved.

» GPS: Provide location tracking, route planning/gation, etc.

» Satellite radio through external receivers. (BatuS and XM available)

* AM/FM Radio (There are radio tuners that can beegrated and controlled by
software)

» Ease of operation through touch screen display

* Internet browsing through an eligible cell phonevireless 802.11 connections

* Hands free cell phone control via software withé&aoth

* Mobile office[1]
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1.2

1.3

At 2008 the suppliers introduce yet another germradf Carputer with its own system.
This Carputer can be used as both entertainmeninégghet device. The communication
with this system is possible by using voice rectigns tools. A virtual agent in the system
can make it easier for both driver and passenganeoact with the system by using voice

[2].

Problem focus

According to the researches driver distraction ccouhen a driver “is delayed in the
recognition of information needed tc  4°
driving task.”

safely accomplish the driving tasl 1

30-%

20 %
Figure 1[3] can show how the presel

because some event, activity, objec
or person within or outside the vehicl
compels or induces the driver’
10
of different things can take the driver ' &l I";‘I =
attention and distract her/him. As i 0 o=

shifting attention away from the

Percent of Distracted Drivers

& X o) &
said inattention is the reason of mo é&"o@ c,fgo“\z 3 ‘0\ i s &ﬁé‘ &
car accident. In most of the places | & " e RQ@\‘;@@“@@‘ © &‘“‘Q "o
the world using cell phone while® o &
derlng is forbidden but it will not Stop Figure 1 Overall distribution of specifc driver distractions

the technology tO intrOduce even mol based on the weighted 1995-1999 CDS data.

disturbing functions for driver like using Carputélsing Carputer can help driver to have
access to internet which is one of the most reqddsinctions to have from driver, but the
authors of this document come up with a solutioictvican help drivers to use the internet
functions which they need in different moods likghhway, normal way, country side and
parking in much more safety way. They will gathemg information about how driver can

interact with the system on a better way which dies much of his attention from the

road and what is the most internet functions nedéaed driver.

Research question
In order to come up with a good solution which tatp driver to use internet connection
whole driving in a safety way, the following resglaquestions were formulated:

1. Would you like to have Internet connection in yoar? If yes why do you think that
you will need it?

2. Which functions, other than drive itself, the funos that nowadays the internet can
provide, you will need whilgou’re driving in normal way and how do you like to
interact with those functions?

3. Which functions you may like to hawvehen you park your carand how do you like
to interact with those functions?

4. Which functions you may like to hawehile you drive in high wayand how do you
like to interact with those functions?
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. Which functions you may like to hawehile you drive in country sideand how do

you like to interact which those functions?

. Do you think you would like to access to the sanabsite via internet while drive?

Or you prefer to have special website design teuiable for drive? Why?

. (If they answer yes for question 6, then ask ifame going to re-design the website,

what can be the design requirements?)

. As we can only provide limited information on this-designed website to fit the

drive requirement, shall we still allow the driteraccess to the website on behalf of
their own risk?
Which of the following functions that internet cgprovide will they more
likely use?

_Radio

_GPS

_ News & weather

_ Searching in Google

_ Sending & reading email

__connecting to other cars

_ Organizing schedule

_ Others

10. In a scale from 1-9 how safe is using internet /diliving?

1.4 Purpose

1.5

The purpose of this study is to elicit the interfugtctions which drivers need in high way,
normal way, parking and country side moods whileytlare driving. After eliciting
requirements, a conceptual design will be pressrd design solution for using internet
functions while driving. The best way of interagtiwith the system will also be present in
this paper.

Intend audience

The intended readers for this study are the cowesgonsible lecturer, the project coordinator
in charge for the thesis, the IT University of Gatburg including present as well as future
students and people who have some interest altem@t in car functionalities.
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1.6 Structure of the paper
The structure by which the chapters of this redepaper are organized is presented in the
table below. The table is to give the reader araearview of the themes presented in this
paper and their sequence.

Chapter Topic Brief description
. First chapter will give the reader an introductabout this study and
1 Introduction :
introduce the problem focus
. . In this section, the literature and the prior stgdieport are presented
2 Literature review -
that are used as references in the study.
3 Methodology Introducing the method used for thigly
4 Result finding The result of interviews, questionnaire and thegiesolution for that
are gathered in this chapter
. . The reason of design solution according to theditee study will be
5 Discussion -
presented on this chapter
. Summary of document, problems during study anduhee studies
6 Conclusion .
will be presented here
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2 Literature review
In this section, the literature and the prior stisdieport are presented that are used as
references in the study. Most of the literatures @mor studies report are made by
researcher’s standpoint.

2.1 Related research

Voice Interactive Carputer (VIC) by AiBelive N[y

Co.Ltd < s

VIC is the product is the world’s first intelligen ‘ %5" E \h’*:f
voice interactive on-board system. Users are ablé — .

interact with the virtual car assistant with a narm . Ay

speaking tone and “ask” her to activate dozens -L3. P\ M

functions like the latest news, traffic, stock, mus (-~ '!

movie, Internet, satellite navigation and so one T,
core technology is the Hyper Perception Log
Engine developed by AiBelive. The produ
supports more than 20 languages, and is able
operate on Linux, Win CE and PC platform

Without prerecording or changing user habif

Metwerk Multimedia

Living Info_Security Navigator

HPLE SDK

WinCE Windows

drivers can operate the product simply by talking Figure 2: help agent
[4]. Figure 2 showing how the agent can help drivéh different runcuons.

[1JVoice Recognition by in-Car Pc Ltd

The feature called Voice Recognition, allows youlictate text into emails or documents
and also to control standard Windows programs uguy voice. It can cope with up to
160 words per minute, which is much quicker tharstreople can type. The car is
perhaps not the most ergonomic location to typg ldocuments from, but with Dragon
NaturallySpeaking all you need to do is sit backl aalk. The software's accuracy is
astounding, and requires only minimal training. sThets you send emails, create
documents and surf the web quickly and easily, jysgpeaking [5].

O Cell phone control and Vehicle control - CarPc by MP3Car.com

Another version of Carputer called CarPc is mad&p@Car.com in 1998. The features
of this CarPc are hands free cell phone controlsatiware with Bluetooth, send &
receive text messages via your connected cellutang using CarPc and enhanced
contact list with large pictures. CarPc has speftiattion that can control the vehicle
such as control windows and locks via relays, @n@limate Control via software,
control exterior show lights (under glows and a¢digts) via relays and gain control of
ignition timing, air/fuel maps, shift points, boasintrol, top speed, rev limits, etc[6].
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* G-Net vehicle PC by G-Net.com

G-net.com is a company which delivers some of thestmnnovative in-vehicle
computing solutions available on the market. Aslwasl they are developing a G-Net
vehicle Pc for different propose such as Consumgootive In-Car Computer System,
Transport Truck & Commercial Service Vehicle Congoufolice / Emergency Service
Vehicle Computer, Police / Emergency Service Veh@bmputer and Marine Computer
System[7].

100 Holbrook Chuck, (2003) Input Methods for Notification Systems: A design
analysis technique with a focus on input for dualdsk situations

Hobrook is talking on his Master thesis study, ltoumprove Carputer mp3 play. On his
paper he suggests different ways that we can MtpBesongs in Carputer and her suggest
how driver can interact with Carputer’'s mp3 play#ir.offers user programmable voice
control to select common CD player options or @aggs when the user names a CD and
track that has been previously programmed in [8]".

e Jane C. Stutts, Ph.D. Donald W. Reinfurt, Ph.D. Loen Staplin, Ph.D. Eric A. Rodgman
The role of driver distraction in traffic crashes,, B.S.2001

The research paper called “The role of driver didton in traffic crashes” is written by
AAA foundation for traffic safety. The goal of thoject is to project is to identify the
major sources of distraction to drivers and thatred importance of the distractions as
potential causes of crashes. During research tti@m@uof this document figure out what
kind of event, activity, device and person that ke drivers attention while driving. [3]
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3.1

3.1.1

3.2

3.2.1

Methodology
On this chapter the methods which is going to leeinglifferent phases of this study will
be introduce.

Research design

In order to increase the understanding of the pmemon about the study there is a need to
determine whether a qualitative or a quantitativthad is used. The quantitative method
was originally developed in the natural sciencesttaly natural phenomena. Examples of
guantitative methods now well accepted in the $ax@éences include survey methods,
laboratory experiments, formal methods (e.g. ecaioos) and numerical methods such
as mathematical modeling. Qualitative research ousthwere developed in the social
sciences to enable researchers to study socialcalidral phenomena. Examples of
gualitative methods are action research, case segBarch and ethnography. Qualitative
data sources include observation and participasemation (fieldwork), interviews and
guestionnaires, documents and texts, and the okmsa impressions and reactions
[9].Very simply put, qualitative data are words,il@lguantitative data are numbers.

Exploratory research method

As a research method, exploratory research methsdbbth qualitative and quantitative
methods including documents review, structuredpted@e survey and focus groups to
gather data [10]. Exploratory research is typeeskarch that conducted because problem
has not been clearly defined as well as it is hdgiermine the best research design, data
collection method and selection of subjects [11je process of the research method is
making easy to understand the problem and defmeigw of the problem.

As a research method of the studies, used exptgregsearch method that made easy to
understand the problem in deeply.

Data selection method

Choice of interviewees

For collecting some empirical data there is a nefedsing some data collection method.
The method chose for this study is interview. Thare 3 different ways to choose
interviewees which are as below:

» Statistical sampling: Random sampling of targetgr

» Theoretical sampling: Choose participant with gipalar property

» Critical sampling: Choose participant who belongatgarticular age, gender,
height etc[12]

Using Carputer is not so popular in Sweden and itery hard to fins interviewees who
have experience about using Carputer for that reasthors decided to interview people
who have different experience about using compuldre participants had been
categorized into four different groups:
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Young without driving license and with internet kvledge
Young driver and with internet knowledge

Old drivers with internet knowledge

Old drivers without internet knowledge

3.2.2 Knowledge of interviewees

3.2.3

The selected participants group has different kedgé under different category. The knowledge
of computer, internet experience and driving exgrerés are main selected area that consider in
this studies.

Young without driving license and with internet kvledge -

There are nine participants, who don’t have driiagnses, represents in this group.
All the participants are between 18 to 34 years. didey have good computer
experience and internet knowledge.

Young driver and with internet knowledge -

There are nine young drivers between 18 to 34 yelarsepresent in this group. The
participants of this group have some driving exgrese, good knowledge of computer
and internet.

Old drivers with internet knowledge -

There are nine participants between 35 and aboaes y#d represents this group. The
basic requirements for this group should have myaays driving experiences and have
some basic knowledge of computer and internet expess.

Old drivers without internet knowledge -

There are nine old drivers between 35 to abovesyeklt will represents this group.
They have many years driving experiences but theg’'tdhave any computer
knowledge or internet experiences.

Choice of mediating tool

Mediating tool or mediating object is something ethenhances reflection, discussion and
brings about “focus”. It can be use to describeablem, elicit requirement, generate ideas
or concepts, evaluate design solution and etc B@]this study a VR [14] representations
will be use to enhance the interviewee’s understandbout the Carputer and problem
area.
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3.3

3.4

Interview design

Interview include of some questions. Preparing proguestions for any study is very
critical. Question can be open or close. Close tueshave a predetermined answer
format, e.g.,” yes’ or ‘no’ and open questions a have a predetermined format. There
three kind of interview which are:

e Structured
e Unstructured
* Semi-structured [15]

The structure for this interview will be semi-sttuie with open question. By this way the
interview will have more chance to express theagland opinion about questions.

Conceptual design theory

Conceptual design is transforming user requirenmgiot conceptual model which is an
outline of what people can do with product and wémicepts are needed to understand,
how to interact with it [16]. The concept of intetavith the product is depending on who
will be a user, what kind of interaction will beagsand what kind of interface will be
used. According to Interaction design - Beyond hoHoamputer interaction (2007) there
are some key guiding principle of conceptual desigeh as

* Keep an open mind. Don't forget the interviewees #reir context

» Discuss idea with stakeholders

» Use low-fidelity prototyping to get rapid feedback

« lterations
The conceptual design methodology is a method sdlfitand having two different
primitives such as Top-down primitive and Bottorp frimitive. Since this study is carry-
on the high level view of the user requirements, dhthors use Top-down primitive as a
method of conceptual design. Top-down primitiveslescribes all requirements in rough
to details [17].
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Results

In order to elicit the function, the authors gatdeta from interviewees by using interview :
guestionnaire. In this section is describing akthet analyzed data from interview restThis
information is going to be used later in desigrusoh anddiscussion

4.1 Interview
As it mentioned previously 4 different groups ofeitviewees have been chosen for
study. Some questions asked from each interviewedsthe result of the interviews
each group had been presel below
4.1.1 Old driver with int ernet knowledge
The first group is old driver who had internet kdeglge. Most of the people interview
on this group were high educated and was workir@ biniversity
Internet connection in car
The first question was abc the interviewee’s opinion
by having inérnet connction in car. 8 out of on this y
. . . . . |
group really liked the idea of having internet e tcar e
and they thought that it can help them to do sofr = No
their job on their way to wor
Most needed functions in different mood
The needs of functions on differeniood were different for eactrouf of interviewees.
The chart below present the different functioeeded to have fdhis group.
Normal Way Functions High Way Functions
9 9
8 8 -
7 7 -
6 6 -
5 5 -
4 4 -
3 3 1
; { >
1 14
0 . 0 -
= = (%] ; [ (7] = = %] X~ S —_ o
§8T38pEgsErEs S8 ffgifzssiis
EOSFr 8 S5S m22e 2% & 2 EwWwerE 235 @ T § 3 =
£ c E2 92 o5 9 ES= £ € ¢ 5 2 2 £ ¢ =
8 2 543 & T &3 5w £ s 2 watsgg“’
- o n > 3 = E = = TB. v > 3 Y= E
3 SE = <,9 £ <= 2 .E.g |—<E_8 B
§ 5S¢ g g g5 e
C= (%) © M
£ £ : B - 2E 0 2
8 S ik 8 s £ E
g & £8 ¢
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Parking Functions

Country SideFunctions

9 0
8 9
i 3 -
7
6 - 2]
6 -

5 4 5 -

4 - 4

3 - 3

2 - 2 1

1 -

1 - 0 -

0_ T L I B E— | 555
HEH : H w = ¥ :2Emhx+‘q¢—
HE : : c ™ [ Q ©
T E =2 VW= g < O o = X c > %mw_s.gomi.:gs:&g

O c o ® O £ ¥ 0 o © £ c ¥ 0 = o ¥ U O =«
ES 00 g 8 5 OE;EO';S wgugl-g"zg'ggo.:o
S S
SSE W@y <=z g5 g w T8 :£85 =235 88 %5
c e £ E_ S ;;Ehw t$£;> :SHE_'-HN
L L o £ ] c @© < S o
© = > B S« =~ = o F o
o € & e 9 < c W c o 'S c €

2 = i = € ®
EEC < o E 3 o wn
c O c = c £
»w oY ] & = ©
o © I—g
= o

Preferred interaction tools on each moo

The chart below show the preferred interactiongdof this group on different mooidn all moods
except parking mood most of the interviewees preteto have voice as interaction to

Interaction tools in different moods

10
9
8
é H Touch screen
5 H Voice
4
3 M Mini keyboard
2
1 M Button on
0 steering wheels

\&’b* &\(\% &’b* *‘;’\6‘2’
2 AN
& Y &
3 o
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4.2 Young without driving license and with internet knowledge
Most of the interviewees of this group were studemt IT University with different backgroun

Internet connection in cai

7 of 2 interviewees outf this group also had a positive view
havinginternet communication in the car. Even those Zqes
who weren’t agreeingvith this idea, they could think to use
just when they park their car. But while driv, it was very
dangerous according them

M Yes

H No

Most needed functions in different mood

The charts below presents the most functions neededich mood for this groi The differents
need between different groups of interviewees easeen her¢This grouj first needed functions
different from the previous or

Normal Way Functions Parking Functions

8 8

7 - 7 -

6 - 6 -

5 - 5 -

2 - | 2 -

3 4 3

2 A 2

1 A 1 -

0_: P PRI 0‘ . LI S B B S B B
2 ) = .o > = = & + = ) = >
SS58ETEEEsEg gt ES5FEEE s 2S5t
'HE o mko B B3 0 O = h‘aE Okowuoi-'mw
S E =<=£wWao ¥z gBH g w9 s § g ¢ - EEE R
seg 2 5 538 E g 2 S 8 28 32825 §
Edh.) 9 2 E g W g mEth o = 5E
- (] ol - - o < =
€ ¢ c o € € E ¢ c o
O w c = © c O w c =
o (>] = 7)) w O o =

(&) © Q ©
= =
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Country side Functions

aoN~NONTMAN—HO

**|ewJou se awes

uolew.ogul digjes
jooq olpny

|lewy

Jayream

SMaN

**Aduadiaw3

weaSoud AL

"*awioy 031 3o2uuo)

“ruoneliunwwo)

luswuiejioiul

Sd9
Suiydaeas

High way Functions

LIS I R N B R N

aco~NOVNTMNANAHO

doide| se swes

*Aduadiaw3

yaJeas
llewy
Jayeam
SMaN
weadoud AL
j00q olpny

**awoy 03 }o2uuo)

*uoneslUNWWo)

uolew.oul dijed]
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Sd9

Preferred interaction tools on each moo

The preferred interaction tools to use on each nfioothis group have been presented in the ¢

below.

Interaction tools

steering wheels

H Touch screen

H Mini keyboard

M Button on

M Wireless
Remote

M Voice

o
—

A 0™~ O N I O N —H O

Pagel7 of 48



4.2.1 Old driver without internet knowledge
The 9 interviewees from this group were not highaaded but most of thenad long experience
with driving.

Internet connection in cau

Although the people on this group didn’t haxperience with internet
but 6 out of 9 onthem was agree to have internet connection inlt
can be understandable if there are more pern this group who
doesn't like to have internet connecti

M Yes

H No

Most needed functions in different mood

The functions needed for this group had been shmlow. Because of lacking interr
knowledge for examples this is not so many personis group wh need same as
normal laptop functions in Parking. And also theghest rated function to have
different mood differs from other groug

Normal way parking mode
10
9 |
7
8 |
7 6
6_ 5_
5 4 L
s O 3
2 b 2 B
1 1 - 1 M
0 0 |_||_I|_I
v v v = - - ~ —
£ 83 228 5TFT 655 8 E g £ 48 3 ¢£E5 5T & e § 3
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c c @ £ E v 9 o = o E & ¢ s 3 g g » 2 o
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Country side
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High way
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Preferred interaction tools on each moo

The preferred interaction tools on each mood f ghouphave been presented h

Interaction tools
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4.2.2  Young driver with internet knowl edge
The results of interviewing young driver with imet knowledge have been presented h
Internet connection in cal
6 out of 3 on this group were agreeing about havimigrnet
connection in the car. Those 3 who were disagresmigassume thit
is too much and it can make the drivers life andeotin his/he mYes
circumstance in danger. This is maybe because eif thck of HNo
knowledge on driving
Most needed functions in different mood
As it shown in the charts below in all the moodss tiost preferred functions to have for this gr
is Entertainment.
Normal way Parking mode
9 10
8 9 |
7 HH 8
6 | 7 M
5 — — &M
4 — H BB >
4 -
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0 0
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OFRLNWRAUIO N

High way

GPS

Entertainment
Traffic information

News
Search
Email

Commnication tool

Audio book
Connect to...

Same as laptop

weather

OFRLrNWRAUIO N

Tv Program
Emagency...

Country side

Entertainment

GPS

Traffic information

Search

News
Email
Connect to...

Commnication tool

Tv Program

Same as laptop

weather
Audio book

Emagency...

Preferred interaction tools on each moo

Voice in this group has the highest priority andrdareone more interaction tools ihis

group whichwasn’t in other groups and this is using wirelesaate

Interaction tools

O RPN WHNUOON O L

3 e
Q{“\(\% \\gz» \\(_}6
> . L

T % oo&

(&)

M Voice

H Touch screen

Buttons on
steering wheel

H mini key board

i wireless
remote
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4.2.4 Having special designed web site for driver
One of the questions asked from interviewees waatdiaving special designed wsite suitable
for driver. Among all youninterviewees 89% of the youmgas agree to have special design
driver while he is driving anold generation 67 % was agree.

Young generation Old generation
No

No
33%

67%
89%

The interviewees had different requirements for meb design. Good usability, mc
icons instead of texdnd good avigation between windows were the requirementsn
all group of interviewees wanted to have. A lisabfthe other requirements mentioned
different groups has been presented be

* Big buttons

* More icons

* No pictures

* No commercial

» Like cell phones websil

* Headline of the nev

e Simple usability

» Adaptive from normal site size to screen
* Not so much colol

» Easy access to sub functic
* Lesstext

* Big buttons

* Like WAP design

For getting know about the exac-design requirementa each group see Appendix
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4.3 Questionnaire finding

431

4.3.2

A questionnaire from Chalmers vehicle and traffiafesy center sends to those
interviewees who had driving license. This questere is going to help better for
analyzing the data from interviewees. Some persapastions like the age of
interviewees, gender, relationship status and tbdeinof their car have been asked. In
different section of this questionnaire some qoestiabout car safety issues asked which
is not so relevant to this paper research butrnt lwa useful for future research on this
area. The result of those sections of questionmeiieh is more relevant to this study has
been presented on this sub section.

Old driver with internet knowledge

Almost all of the persons in this group were higlu@ated and they were working with IT
technology. Some of them were married and had r@nld/ho needed to leave and pick up
from school every day. Because of their work thegduto have a lot of nomadic devices.
Mostly cell phones, laptop, MP3 and PDA. Sometintesy used them singly and
sometimes more than once at one time. All of thead BPS and traffic information
system in their car. Some of them used to conregit nomadic device to their GPS.
Having nomadic devices had good impact in mosh&f group’s life. According to this
group these devices make the peoples life moresasiggr. A device in the car which can
have the same functions as their nomadic deviceamssy good idea and they can think
to use an interactive interface in car and opeahase nomadic devices through it instead of
operating them separately. By this way the usagenfadic devices will be more for this
group and they will use them more than before.l@ndroup we had only one person who
was completely disagree for having internet coriaecbr any complicated device like
carputer in car and it was because of that she3hatdldren and she felt that this is very
annoying to have other distracting things in thetbhan the children.

Old drivers without internet knowledge

Most of the driver in this group had long drivingperience and they were very careful
drivers. They were against anything which distrattgers during driving. They weren’t

use to use that many nomadic devices. For mosteon tcell phone was the only nomadic
device which they used. According to this groumgsany distracting device during diving
was a bad idea and even some of them turn off tedirphone when they are driving
.They think that people in this world is getting ra@and more into technology and they
have no time any more to enjoy the world aroundntisich is one of the impact of using
nomadic devices. The most important functions infeathis group were those which can
help them to drive more carefully. GPS was onenhefihformation systems which mostly
had in their cars. Most of them could think to asdevice with internet functions while

driving if and only if they can interact with thay using voice. On this group there were
some persons who don’t care about how much a sadbden updated with technology.
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4.3.3 Young driver with internet knowledge
The drivers in this group had good internet knogkedut not that much long driving
experience. Most of them were single. This groupsisg lot of nomadic device like MP3,
cell phone, laptop, PDA and PSP than other groApsording to this group using these
devices make peoples life easier and this is tHg iompact of using these devices. By
having these devices they can be more availableamdhave contact with those they need
every where they want to. They would like to hareinteractive interface in car and
operate their nomadic devices through that one. this group like the old driver without
internet knowledge the functions which can helpdar safety is also important to have.
Most of the people in this group do their best tived carefully. GPS was one of the
devices they have in their car and they used to@citheir other devices to that. For this
group having a device like Carputer in the car cazate a good image about that certain
car company. It can show how that car company w@pdiaeir product according to
technology and peoples need. And it means that whiylefinitely buy a car which has
new technology instead of the one which doesn't.
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4.4 Design solution
This section will descrik the conceptual design of the new version of Carpagear
output of interview resul

According tosystem, after login to the system dri' ,

can see main window (figure 3). The main meni ; ) 1 1)
this window is represented by Iconsnce this is one ' e

of major requirement from drivers. Driver has , ‘
opportunity to choose interaction way with -/ VAV \ ) ‘,
system by clicking right bottom icon. Driver ¢ P

interact with a system by using voice or touch sc }‘ R \

while driving. Each window has a navigon J N =)
function that makeasy t use for drivers while they ~ C " =),
are driving. The main menu window is showing
icon of main internet functions such e-mail,
Navigation, Search, Turn to normal computer,
Parking FeeCommunication and Entertainm

Communication is one of major internet funct . .| - X O\ Tk
that interviewees request. By  clicki ' ? '
communication icon on main menu, driver see \ _ ;
figure 4 Communicatio window. Left side of the . .
communication window has a favorite list frc rialiallh
contact peoplériver can maintain own conta el
list and change status of the Messenger or p

by using Icon in button part of the windo R -

P
%
+

rs

Figure 4: communication

Figure 5is showing how to add a new person to contact Ilstcommunication mai
window is showing how many iss call and instance message that driver receive:
when did it get. If the driver clicks on one of taisce message then he can see figu
which is showing the name of the person, when hd aemessage and messs

- 4
D - \ N A C

1))
()
\

\

Figure 5: Add contact Figure 6: Miss call
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If driver need to make a call or send a message lthee to click on contact person na
with all details and he can choice the way he rteecbntact person by using | phone
send a message. See fie 7.As an example driver needs to make a call to Sama he
can click on her name and he can see hntact numbers and messenger IDs in anc
window. Driver can make a call to her by clicking ber number or start chat by us
Skype.

{%éf‘g € M - = " e

| e = O3) (3254

Figure 7: call window

On line Navigation is a most importa =
function for drivers that he can use wt '
driving. If driver click on NAV icon or ¢ ‘
main menu, he will get a new window w : — L=t fe
different functions.First of all driver car — )\ EmerSency il
add where he need to go with which m j
such as shortestway. After adding

destination driver can see weather, Tra ———— pi— |
information and Emergency informati - p—— ,
around 10km area on the right side of
window. Figure 8 is show the navigation windc Figure 8: Navigation System

Pay parking fee through internet, is a r

function for Carputer. Driver can use tl nbng : Voo
function before come to parking place. F o o |
driver search where he need to park, whe L
come close to parking place system can ., . 1 |
parking machine number and it autctically | v o
fill a form as figure 9 under driver advic | “fcles e Ty /;,; f
After fill a form driver can pay throug ‘"~ e
online for parking place. The system ¢

project parking ticket to windscre: Figure 9: Paying parking fee

A\
)
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Email is one of interesting function that drivena@ad ant 4 & = o

send emails whiledriving. Driver can interact with tr t -
system by using voice. The system has an agengrdran

interact agent by using voice. The agent can readwaite

documentation for drivers. Figure 10 is showing heeuld

like that Email home pag€@n the left hnd side driver can
add his favorite emails account. If he clicks on &t

account he can see inbox of the acco =~ : <)
Figure 11 is showing about inbox of mail accc. Left side Figure 10: Email window

of the inbox is having a emu bar with functions that ne A Eommite—h

to write and read mails such as compose mails, 8gaft — “Cobedl Trbor

and trash. If driver need to read mails, then aggen & s

mail and start to read. Even agent read a mailfirers
there is a screen that driver can read mahile driving.
Figure 12 is showing read mail wirw. This window
contains Headline of email and message as wellrigsr«
can take some action on that mail such as replyaiat or
cancel. Figure 13 is showing how to compose a1

- (F

Figure 11: Gmail inbox

| ‘ Cons
— — &

Figure 12: Read email Figure 13: compose email

Figure 14 is showing Search window. Driver
interact with this system with just voice. Drivean
tell to agent find a information. As an examplecha
tell to find information about Eurovision song cesi
2008. Agent will read all information for wer.
Driver can assess to Google or other search en
and find information that he need by the help ardg

Figure 14: Search
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5

5.1

511

Discussion

This chapter aims to compare the result findindphie theories that presents beginning of
this paper. It will also answer about the designtgan of this work. The discussion of this
interview will show how theory corresponded to piceand how it can help to come up
with a new design solution.

Comparing Different group of interviewees

As it mentioned previously in chapter 3 four diffat groups of interviewees had been
chosen to interview. The differences of their lielaghip status, age, educate and
knowledge makes them to have difference requiresraunt most of the people in the same
group almost had the same requirements. In thigtehéhe comparison between different
groups of interview will be presenter.

Old and Young driver with internet knowledge
The old and young driver with internet knowledge #meir requirements in different mood
will be discussed. The comparing chart for these gwoups can be found in Appendix B.

Different functions in different mood

In normal way for old driver with internet knowleglgsPS, entertainment and email has
the highest priority which it doesn’t for young \kr. As we see here the older driver
doesn't like so much to be distracted while they @riving comparing with young driver.
The young driver would like to have access tolal possible internet function while they
are driving compare with old driver. In parking eaball of the young drives prefer to
have the same function as a normal laptop whileadrtee old driver prefer to have access
to just one internet functions. In High way for aldver using GPS has the highest priority
while young driver entertainment has high priorand it shows how having long
experience and short experience of driving cancaftee requirements of people. In
country side we can see big different between tiesegroups preferred functionality.
GPS has the highest priority for old drivers whitaung driver requesting Entertainment.
In both high way and country side one of the
young driver can think himself to use th
same functions as normal laptop which c:
make the driving very hard and it will be ver % T
distracting for driver.

According to Jane C. Stutts, Donald W
Reinfurt, Loren Staplin and Eric A. Rodgma
Young drivers (under 20 years of age) we 51
the most likely to be involved in distraction ]
related crashes. Furthermore, certain types R
distractions were more prominent in certa

age groups: adjusting the radio/cassette/(
among the under 20-year-0|ds; O Figure 14 Percentage of drivers identified as distracted by age group.
occupants (e.g., young children) among -

2D

<20 20-29 3049 50-64 go+
Driver Age (Years)
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5.1.2

29 year-olds; cell phone use among 30-49 year-a@dng and drinking among 50-64
year-olds; and outside objects and events, asaséibther distractions,” among those age
65+ [18]. Figure 14 can show the percentage ofatiibn on different group.

Interaction tools

Using voice as interaction tools has highest pggdor old driver but young driver having
low priority for voice. On ther other hand for yaudriver using touch screen and sterring
wheels button also can be possible while it ispustsible for many of the old driver.

Old driver with and without internet knowledge
The function which request from old drivers withdamithout internet knowledge will be
presented here. For the more information can findppendix C.

Different functions in different mood

The differences between these two groups are \ugryFor example for old driver without
internet knowledge, entertainment has highest ipyiovhile for old driver with internet
knowledge entertainment, GPS and email has the paoriy. Old driver without internet
knowledge doesn’t have so big need of sending @&eéiving email or searching on
internet. In parking mood Old driver with internkhowledge prefer to use separate
function like entertainment instead of using norfagtop which in old driver with internet
knowledge normal laptop functions is an obviousighiln high way GPS has highest
priority for old driver without internet knowledg@n this mood the needs of old driver
without internet knowledge is almost the same @&srtbrmal way. Because of having
driving experience it is obvious that the functioreeded on Country side for old driver
without internet knowledge is getting different. eTkasage of interviewees with driving
experience is getting presented below

Interaction tools

Voice is a popular interaction tools between thése groups. The most important
different is that the driver without internet kn@abe doesn’t need any wireless keyboard
for interacting. Actually most of them don't like have same function as normal laptop
and were satisfy with some simple functions.
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5.2

5.21

5.2.2

Conceptual Design as design soluti
For drawingthe conceptual desicthe stepsnentioned in chapter 3 was performed a
design which presented at sub section 4.3 prese

A design for High way, Normal way and Countryside nood
As an output of this study, the conceptual de solutionwhich can prevent to distract t
driver as much as possiblAccording to the interviewee’s
need of internet functions in the , most requested functior | ™MainMenu
for normal way, countryside and highway h been elicited T

from the list of all functions. Accordii to the interview result

Communication

a topdown design strategy used for designing the coned Navigation

design. Figure 14 cashow how the main window and its s

windows had been connected to each ot Entertainment
ormal

One of the most appreced ways of designing for all the computer

interviewees was using ics instead for text. As a result o
user requirement, authors some understandable icon
instead of textHaving good usability was also one of - Email
important requirements for the systeNavigation between
windows made in areasy way. The functions which ar..
having high priority are showing on a main windo Figure 14: A to-down design strategy
The voice is dirst option for nteracting with the system ibwcan also be possible
interact with he system by using touch screeiouch screen can be used for those '
think that this is annoying to interact with thesem by using voice whesomeone else is
in the car.

Search

Parking Fee

Parking mood Design

Most of the interviewees preferred to have acae$ise same functions as a normal lag
in parking mood andse wireless keyboard as interaction tools. Itmapossible for ther
to have access to the other functions same asudeein other mood tc They are able to
interact with the system by using voice, touch sgrer wireless key board, all depent
on how the driver want to use the system in parkmegd and which functions he/s
preferred to use. Using the same functions as Hdapi@p in he other three mooc
(Normal way, high way and countryside) was a veag llea which can be dangerous
both driver and the other people according to tierviewees. To make it impossible
driver to have access to the same functions asaidapicp, the authors took a strate
which can stop the driver to use “same as normal laptdpnctions”. A sensor will b
mountingin the screen which can serhow longtimes the driver ke¢ looking at the
screen. If during 2 minutes he /she look threes at the screen less than 5 seconds,
thesystem will go back to the meé menu.
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6

6.1

6.2

Conclusion
The purpose of this study was to come up with aepndesign for internet functions which
can be use while driving. During chapter 5 haenbéiscussed that 75% drivers would like
to have internet connection in their vehicle aneytprefer to use voice as an interaction
tools for interacting with the system. Differentogps needed different internet functions
while they were driving. After analyzing the resaftthe interviews some main functions
picked up to use in main window which were Commatan, GPS, Entertainment, Search,
Email, parking fee and same as normal laptop fansti Most of the interviewees wanted to
use voice as the first priority and touch screesea®nd priority for interact with the system.
A top-down primitive concept design method had bekasen to design the conceptual
model. During study a lot of data had been gath&ed the different group of interviewees
which was very helpful to come up with a designakhis both simple and useful for driver.

Further research

The technology will grow more and more and no oae stop it although someone using
that can hurt people. Categorizing a bigger groupasticipant in 4 different groups can
help to elicit much more requirement for driverid'tesign can be good to use but it need
more research on that. For example it can be goddke a function and try to use it in
laboratory and see how easy the driver in each reandise these functions.

Problems

On each study the researchers can face a lot oéditpable issues. One of the problems in
this study was that we didn’'t have access to dddie able to test the system. As a major
problem that we force that hard to find old peapl® don’t have internet knowledge. The

old interviewees were from 34 up even though it Wasl to find someone who was less
that 60 without internet knowledge.
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Appendix

Appendix A
Re-design requirements from young driver with internetknowledge

* No commercial

* Big letter

« Editable

» Good usability

* Less text (more icon)
» Like WAP design

* No attractive colors

* More icons

* Headline from news

6
5
4 -
3
2

;i”"hiim

Il
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Re-design requirements from Old driverswithout internet experience

*  No Commercial
* Big letters

» Good usability
* More icons

&) X .. ( & ] &
& & S ¢ @S
e\(, @ (_)’50 6{\? Q/\(l b@") © . \(a}'\\ &
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o S o & N
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Re-design requirements from Old driver with internet experience

» Good Usability

* No commercial

* No attractive colors
* More Icons

» Easyto select

* No text (Just Icons)
* Big letter

» Like Wap design

* No picture

* News headline

7
6
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Young generation without driving license requiremeits

* Big buttons

* More icons

* No pictures

* No commercial

» Like cell phones websit

» Headline of the news

» Simple usability

» Adaptive from normal site size screen size
* Not so much colors

* Lesstext

» Ability to change front siz

» Easy access to different functic

6
5
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3 i
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1 _
0 -
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Appendix B

Comparing between old and young driver with interné knowledge

Normal Way
Normal way

9

8

7

6

5

4

3

2 H YoungDriverWithInternetExperience
1 ]ﬂj: L1 OldDriverWithInternetExperience
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High Way

High way
9
8
7
6 —
5 —
4
3
2 M YoungDriverWithInternetExperience
1
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Parking

Parking
10
9
8
7
6
5
4
3
i H YoungDriverWithInternetExperience
0 m I L1 OldDriverWithInternetExperience
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Country Side

[any
o

Country side

OFRr N WAL K WO

H YoungDriverWithInternetExperienc
e

:D‘_‘I:D]: L1 OldDriverWithInternetExperience
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Interaction tools in Normal Way

10

Normla way

o N b O

OldDirverWithInternetExperience

YoungDriverWithInternetExperienc

H voice

LI Touch Screen

M Steering wheels button
i Wireless keyboard

14 Wireless remote

Interaction in Parking

Parking
10
8
6
1
2
: |l |

OldDirverWithInternetExperience

YoungDriverWithInternetExperienc

M voice

L1 Touch Screen

i Steering wheels button
i Wireless keyboard

14 Wireless remote
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Interaction tools in high Way

High way
10
8
6
4 |
= N I ~T—
0 L]

OldDirverWithInternetExperience

YoungDriverWithInternetExperienc

M voice

L4 Touch Screen

M Steering wheels button
i Wireless keyboard

i Wireless remote

Interaction tools in Country side

Country side

10

o N B O

L

OldDirverWithInternetExperience

YoungDriverWithInternetExperienc

M voice

L4 Touch Screen

M Steering wheels button
M Wireless keyboard

Wireless remote
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Appendix C

Comparing between Old driver with and without internet knowledge

Normal Way
Normal way
10
9
8
7 I
6 ! |
5 —_—
4 I
3 — M OldDriverWithoutlInternetExperience
2 — L1 OldDriverWithInternetExperience
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Parking
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Parking
9
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High Way

High Way
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Country Side

Country side
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Interaction tools in Normal Way

Interaction tools in normal way
10

o N b O
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Interaction in Parking

Interaction tools in parking
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Interaction tools in high Way

Interaction tools in high way
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Interaction tools in Country side

Interaction tools in country side
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