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Foreword

For the first half of the twentieth century, industry, society and culture were changed forever
by the invention of the automobile. The second half of the century experienced a greater shift
caused by the global availability of computers. The start of the twenty-first century marks the
beginning of an explosion as the two greatest forces of the previous century merge.

New car computing technologies are emerging on a weekly basis. As these technologies sur-
face most people will underestimate the potential by only looking at the obvious features
such as navigation, movie playback, mp3 playback, OBD (on board diagnostics), voice
recognition and Bluetooth integration. There is so much more on the horizon.

I think most advanced car features will be created by user-designed software packages.
Market differentiation for auto manufacturers will not come from who has the greatest
factory-installed features, but who complies best with open standards to allow for the global
creativity of software developers to enter the car. Instead of replacing the car to get the
newest navigation system or car feature the owner will just upgrade the software and proces-
sor. For the most part, the computer industry leaders have embraced open standards; how-
ever, automotive manufacturers have strongly resisted standards. 1 hope we can work
together to make sure the hood doesn’t get welded shut as the car leaves the factory.

I dream of future car computing to be anything the owner or driver desires through open
standards. There is no doubt in my mind that if the car computing community can success-
fully orchestrate a collaboration between current automotive and computing technology
leaders this truly will be a twenty-first century explosion. The growth of car computing will
increase quality of life, safety, work place efficiency and even help save the environment.
Does that sound a little bit crazy? Yes. It sure does sound crazy but it will happen.

Since the advent of computers, car geeks who wanted computer integration have suffered
from problems that scared off all but the most determined. These problems have inspired
over 500,000 questions and answers on the Mp3Car.com support forums. The forums have
attracted millions of geeks from all around the world who still struggle to get a computer in
their car. I am so excited to see books like this that simplify the installation process, organ-
ize forum data and move car computing into a mainstream hobby.

RoBerT WraY
Co-Founder and CEO of mp3CAR.com/




Preface

In-car electronics has come a very long way. Only a few decades ago “in-car entertainment”
was unheard of. Since then fads have come and gone, in-car record players, tape cassettes,
video cassettes and eight-tracks are all now unheard of, while radio has endured.

[ got interested in Car PCs when I started to look around at “traditional” in-car entertain-
ment. I quickly began to realize that there was little chance of putting together a coherent
system to deliver multimedia, navigation and advanced features without boxing myself into
a corner by buying from just one manufacturer.

It rapidly became apparent that proprietary standards rule in in-car entertainment and
telematics, and that if I wanted an integrated system that fulfilled all my needs — and here’s
the catch — at a reasonable price, I was going to need to think outside the [bass] box and look
at an innovative solution.

The electronics industry is constantly delivering new innovations; new formats come out every
couple of years. In-car entertainment has evolved, radio is in a transition period, moving from
analog to digital, and when you think about the variety of different media and technologies
that can be stored on a 15 cm optical disk, with new technologies such as Blu ray and HD DVD
in the pipeline, you begin to realize that a hard-wired, fixed solution cannot compete with a
modular, upgradeable, “update the software and it works,” flexible solution.

And the beauty is, you can express your individuality through your Car PC setup in the same
way as you can with car modifications.

For ages, buying bigger and better, faster and more powerful cars has been the rage; per-
formance has been the order of the day — however, it is dubious whether this can continue
indefinitely. Oil prices are soaring through the roof, and despite the reluctance of petrol-
heads to give up their gas-guzzlers, one day an age may dawn where legislation, prices and
physical resources dictate that owning a hydrocarbon-munching monster is no longer cool.

People will always want to be individuals, customizing their vehicle to their own tastes and
preferences.

Will car bumper stickers someday read “My other Car PC is a Mac”??
Enter the Car PC — megahertz is the new horsepower, code the new gas.
I will conclude with a short quote from a Forrester Research report:

“Just as the hot rodders of the 1950s begat Detroit’s muscle cars of the 1960s, today’s
telematics hackers portend the future of telematics innovation.”
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Chapter 1

Why would | want to
build a Car PC?

In the past several years, there has been an explosion in the amount of electronic functions
and features that are available to the driver and passengers of the modern automobile.

Satellite navigation is now commonplace with small GPS devices available for only a few
hundred dollars while the explosion in in-car multimedia has resulted in some very attrac-
tively priced head units coming to market.

Bluetooth phones are now common, allowing you to connect to the Internet through your
mobile phone which is still in your jacket pocket.

PDAs allow us to manage important information in the palm of the hand, which we can then
synchronize with our home PCs.

With this vast array of products available at a reasonable price, you may well ask what the
advantages of building your own Car PC are when a lot of the Car PC’s functions can be
achieved with individual devices.

What you want, how you want it

When you build your first Car PC, you are creating a unique piece of in-car entertainment
that is soooooo flexible, that you can customize it to work in synergy with the way that you
drive and use your vehicle. Just as you would customize your PC desktop theme background,
screen setting and volume level to suit the way that you work at home or in the office, so you
can customize your Car PC to work with you in the way that you drive. Don’t put up with
what your manufacturer has given you! Original equipment may integrate very nicely with
the vehicle but the chances are that its functionality is not cutting edge. It takes a lot of invest-
ment for auto manufacturers to develop new products, so when they have something that
works, the chances are they are going to cling on to it for a bit. Furthermore, ordering options
such as GPS as factory or dealer fit options is usually tremendously expensive. By contrast you
can buy PC components off the shelf at attractive prices.
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Custom car/Kit car builders

It may be that you have a vehicle like no other, a unique creation that you have spent the last
decade building from the ground up. Every last nut and bolt was specified by you, you spent
hours searching the Internet for that special custom paint finish and many days trawling
breakers’ yards for unique components that would make your car like no other. So excuse me
for shouting “MUG” when you go and stick an off-the-shelf consumer head unit in it! Why
not create an automotive informatics system that is as unique as your creation? By using cus-
tom “skins” and graphics for your programs, you can create a look that is in keeping with
your vehicle and does it justice.

Customizability

Create something unique that is as personal as you! By designing a system around the way
you drive, you can ensure that the features and functionality it contains are right for you.
There is no such thing as the average driver; everyone has their own driving styles; different
drivers make different types of journeys, and require different types of information to make
those journeys run smoothly.

Stay ahead of the curve

Developing an in-car entertainment system is an expensive business for the big boys: vehicle
manufacturers invest a lot of money in producing GPS systems, and to see the best return on
their profits it is in their interest to sell the product for as long as they can — this does not
necessarily meet with the requirements of the power user who wants the latest technology —
NOW - in their car.

Integration

At the moment there are so many devices available for in-car use that it is quite possible for the
driver to be overwhelmed by the amount of information that is presented. There have been
studies about how a driver reacts to different sources of information in a vehicle. Compelling
evidence has been presented that a driver’s reaction time to events happening on the road
decreases as the driver becomes overloaded with more and more information from inside the
vehicle. This would seem common sense. By integrating all of these devices into a single con-
sole and interface, many of these distractions can be eliminated or at least reduced. As with any
technology, it is imperative that the individual uses it in a responsible manner. Watching
DVDs while driving is rightly illegal in many localities as well as an example of technology
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being used irresponsibly. This is not to stop passengers enjoying the in-car entertainment
from the comfort of their own seat — as long as it does not distract the driver.

Another pressing case for integration can be seen by using a home multimedia/HiFi/Theatre
system as an analog for in-car entertainment and information devices. Some people would
prefer a “stack” of separates with each individual device being selected on its credentials for
the job. Unfortunately, this not only takes up an enormous amount of space but also paves
the way for unsightly cables hanging out from every angle! Fortunately, with a few small
compromizes, it should be possible to integrate all of these devices into a single unit.

This is the situation with the Car PC at the moment. It is possible to build a device that will
integrate hi-fi functions, navigation, mobile office, Internet on the move and other functions
in a single unit with a few small compromizes. Thankfully the concessions made for assimi-
lating all of the devices into a single machine are few and far between and on balance are far
outweighed by the benefits.

In each of the sections, we will discuss the advantages and disadvantages of a Car PC-based
system over other alternative approaches. Over the next few pages we will discuss some
applications that your Car PC will be able to perform.

Audio jukebox

Car PC enthusiasts have been building units to play *.mp3 formats for almost as long as the
format has been around. Realizing its popularity, commercial interests responded by releas-
ing *.mp3 capable head units that would read *.mp?3 files burnt to CD. Some manufacturers
even made hard disk based units. But the problem is that everything is proprietary with these
systems. If you want to increase storage capacity you have to buy one of the manufacturers’
hard disks in their own caddy, etc. And manufacturers often charge a much greater $/£/¥/€
per mb than were you to buy the hard disk from a computer retailer. By designing your own
Car PC system based on industry standard components, you know that it will be easy to
replace components in the case of upgrade or failure.

It is certainly the case that *.mp3 files (and other allied formats) have become phenomenally
successful over the past couple of years: the meteoric rise of Apple’s iPod, in a comparatively
short space of time demonstrates that the consumer is ready to take their entire music
collection with them wherever they go.

The same can be said for drivers and passengers over time products such as in-car record
players, tape players, 8-track, and CDs that have been sold to consumers with varying degrees
of success; users have often been forced to compromize on either sound quality or amount
of music in order to have the tunes they want, when they want. Listening to the radio is great,
but there are certain times when you want to listen to the music you want rather than the
random choice of some D] a hundred miles away.
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Compromize no more — laptop hard drive technology allows you to store more music than
you could ever possibly want to listen to on a small compact drive that is both reliable and
rugged in a car environment. Your Car PC interface allows you to access this vast archive of
music instantly with ease — cataloging and indexing tracks by song title, artist, album or a
variety of other parameters.

Increasingly, users are buying music in digital file formats from the web; the advantages are
clear — many files can be stored on a small hard disk reducing much of the bulk of a large
CD collection.

So you have an audio jukebox server at home complete with hundreds of thousands of tracks
ripped from your own CD collection or bought from the web. Well, why not seamlessly update
your car’s collection of music via a wireless network, every time you park your car in the garage?
By keeping your car’s audio collection and home audio collection synchronized you can ensure
that any tracks you add to your personal collection are with you wherever you go.

Radio replacement

Conventional audio FM/AM

You might want to retain your existing radio if it is part of a manufacturer’s installation; how-
ever, if you are sacrificing your radio for your Car PC, do not worry; help is at hand. In this
book, we will talk you through the installation of a Griffin Radio Shark AM/FM receiver. This
allows you to receive radio on your Car PC. It is simple to install, connects via USB and allows
you to receive crystal clear FM radio. The tuner seeks fast, and allows you to store presets
along with the name of the station. It also has funky cool blue LEDs in the case — which is
nice. Also, imagine that you have to attend a function, but unfortunately, your favorite radio
show, or a sports game is being broadcast on the radio. No problem. The Radio Shark allows
you to record the radio program on your Car PC, so that you can listen to the show on the
way home! Clearly, there are not many in-car radios on the market that allow you to do this!

Digital XM/DAB/satellite digital radio

Depending on where you live, the chances are that you are able to receive some form of
digital radio, whether this be XM/DAB or satellite radio. The advantages of digital broad-
casting are manyfold — the sound is immensely clear, CD-like sound without crackle or inter-
ference. Furthermore, there is a lot more scope with digital broadcasting to send additional
information about the track and station. With RDS, used with conventional analog radio, you
are limited to basic information such as the station name and genre of music played; however,
with digital broadcasting there is the possibility to send diskography information and much
more in the form of text and graphics. Once you have built your PC, you will find it very easy
to find a compatible digital radio receiver that will interface to your Car PC via USB.
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Internet radio

In later sections we will evaluate the options for accessing the Internet from your vehicle. If
you are in a wireless Internet (WiFi) enabled area, you can explore the world of Internet
radio; this opens up the possibility of listening to radio stations from around the world. To
use this feature, you will need to have a stable broadband service, so you may find that you
are OK listening to the radio when parked up outside your home or office but not while on
the move.

In-car video
Television on the move

Televisions in cars began to be seen throughout the 1990s, but very early installations were
CRT based, a little bulky and analog. However, since then technology has improved both in
quality and size, and it is now possible to get LCD screens which require a lot less mounting
depth. Furthermore, by coupling a Digital Freeview receiver to your Car PC, you can receive
crystal clear digital pictures in countries where terrestrial digital television is available. This
is yet more “value added” from your Car PC.

DvD

In-car DVD players are a lot more expensive than domestic DVD players, as they are tar-
geted at a niche market. If you are going to buy an “out of the box” in-car DVD player, the
chances are you will be paying through-the-nose. However, by contrast, DVD drives for
computers are relatively cheap; you may even have one lying around at home. By adding a
DVD drive to your Car PC and some decoding software, it is possible to play DVDs from
all regions in your car. Furthermore, you can use your Car PC to create backups of your
DVD disks onto your Car PC hard disk, allowing your passengers to watch DVDs on the
move without your having to carry bulky disks in the car. This of course is subject to your
owning the copyright on the DVD. Cloning DVDs from the video star for use on your Car
PC is strictly illegal.

Divx

Divx is a great file format that allows large, bulky video files to be compressed into a rela-
tively compact file size. The advantage of this is that with the correct software installed on
your Car PC, you are able to store oodles of video on your Car PC hard disk. Whether this
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is for kids’ films or action movies, the long journeys will certainly seem a lot shorter for your
passengers. Again, this is a feature that is hard to find in conventional in-car audio, but — as
we have seen with the introduction of in-car mp3 head units — where Car PCs lead, com-
mercial manufacturers will shortly follow.

Mobile office for the portable professional

Wouldn't it be handy if you could keep in contact with your world while on the move. By
installing a Car PC it becomes easy to “take your office with you,” allowing you to answer
your emails, send and receive faxes, compile and edit documents, all from the comfort of
your car. The thing is, you don’t always want to carry a laptop with you wherever you go, and
laptop computers are a target for thieves; it is a lot harder to steal a PC that is integrated into
your vehicle without taking the whole vehicle.

Integrating with existing in-car radio equipment

You might have just purchased an expensive high-end motor, only to find that the radio is
integrated into your car. Removing it would leave ugly scars along with steering wheel
controls and other accessories which are nice to have but next to impossible to remove. Your
head unit hasn’t got any auxiliary inputs and you simply don’t want to hack your car to bits.

No problem! In this book I am going to show you how to install the Griffin RocketFM into
your Car PC, which allows you to “transmit radio” to your in-car setup. This way you just set
up your Car PC audio as a preset on your radio, and you select your Car PC audio much as
you would your favorite radio station. Because there are no wires connecting to your audio
system, you do not need to break into your wiring loom, and your manufacturer’s warranty
remains intact.

The video system can be run separately and unobtrusively with the only connection to the
car’s wiring loom being that to a 12V feed, which can be done with minimal disruption, or
if you really don’t want to touch your car’s wiring loom, you can always power your install
from a cigarette lighter socket.

So — again — why should | build a Car PC?

Oh yeah.. .. and if I haven’t already mentioned it, it’s also a lot of fun!
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Buying your components

Let’s hit the shops folks and shop till you drop. By indulging in a little impromptu retail therapy
you could have all the components you need to build an ultimate Car-PC system by the end
of this chapter. Fortunately, with the exciting retail opportunities brought by the Internet
all of this can be done from the comfort of your office chair. So take a pew folks, grab your
wallet (or your parents’ while they aren’t looking) and let’s start surfing.

What follows is my “Ultimate Car PC List.” It is possible to use other components, but what
I am presenting below is a proven solution that is guaranteed to work, and it presents what
I believe is the best that the market has to offer. With each selection, I have highlighted the
features and benefits and why I believe that the selection I have made is best for the job.

Don’t get me wrong; there are other solutions to installing a PC in your car; certainly some
of the cases that are not constrained by the “1 DIN” size limitations can offer room for much
faster motherboards, etc. But my personal feelings, as I have mentioned earlier, are that for a
Car PC to warrant the title “Car PC” it has to be able to integrate with the car.

You probably have some techno-junk lying around from various projects. Think of innovative
ways of integrating this into your Car PC setup; old laptops can be cannibalized for their
drives, USB peripherals can often find another home in the car — the list is endless.

Travla/Casetronic C1xx Case

@lcgula
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Figure 2.1
Travla Clxx Case box shot

Features and benefits

) Low se and hghtwexght
ﬁ..{,Compact - same size as a car stereo
' Accepts 0.8" height SORAM memory
 Accepts slim type 2. S"HDD

ccepts slim type media drive o
Excellent heat dissipation through extensive sets of vents,:
‘Convenient carrying handle .
Available in black or silver color

Material: L:ghtwexght aluminum alloy and CRS
Finish: Aluminum front panel with anodized finish

'Dxmensxon (WxHxD):7 x2' <10 or 177, 80mm X 50 80mm X 254 00 mm
Cooling: 40mm x 40mm x 10mm '

‘Main Board: VIA mini-ITX EPIA motherboard (low proﬁle heat sink requu'ed)
Drive Bays: 1 slim media drive and 1 slim Hard Drive (2. 5“)

Internal Power Supply: Built-in 60W DC power board .
External AC Adaptor: — Input (AC 100~240 V) - Output (DC 12 V@S A) 60 W

o0 o;jo oo o oo o0

‘What's in the box?

® Travla aluminum case

@ Bezels to suit variety of motherboards
® Internal PSU

® External PSU

@ Standard IDE Lead

@ Modified IDE Lead with termination
for laptop connectors

® Array of screws and fixings
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The Travla case really warrants the title of “King Car PC Case.” Unlike other “pretenders to
the throne,” the Travla case actually fits in the same space as a “single DIN” car stereo, which
means that it will fit the vast majority of vehicles.

Incidentally, you will find the Travla case is longer than most car stereos, but in most cases a
space can be cleared relatively easily behind the dashboard. If you really, really cannot make the
room, then you still have plenty of other mounting options left. You can find DIN brackets that
will allow you to sling the Car PC underneath your dashboard.

If your car stereo is fitted in a custom space (as some manufacturers do not adhere to stan-
dard sizes) you will probably find that you can procure an adaptor plate from your local car
spares shop. This fits over the large hole in your dashboard, and provides you with one or two
standard size DIN slots. The surrounding fascia is designed to blend in with your dashboard,
giving an “original equipment” feel to the installation.

One of the things you need to bear in mind is that even though the Travla case is designed
to work with minimal ventilation, it does still need a little room to breathe, so try to clear the
way behind your car stereo slot in order to allow fresh air to cool the motherboard.

VIA EPIA SP 1300 Motherboard

3
¥ www.via.com.tw

Figure 2.2
VIA EPIA SP 1300 Motherboard box shot
(Tim Watson, Photomedia UK)




