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ACCELERATE DRWERLESS CARS

DRIVERLESS

CARS

CAN AIRPORTS AND ABU DHABI

REINVENT THE CAR?

We drew them at school; we
watched them in cantoons as kids,
Along with robots that do the
housework and personal jetpacks,
the car that drives itself has been
a cliché of the future that never
was for a generation or more,

But 30 years after the first patent
was registerad, is the driverless
car finally about to make it into
functioning reality?

By the end of this year, passengers
traveling from the business car
park to Terminal 5 at London's
Heathrow Airport will be
trangported not by old-school
monorails or moving walkways
but by 18 low energy, battery
powered, driverless pods. Each
will wait patiently for their four
passengers, and travel along a
dedicated roadway guided by
laser sensors, stopping at set
points on demand. The Heathrow
systemn will be the world's first
commercial application of
Personal Rapid Transport (PET).
Perhaps more akin to a private
train carmage tumed taxi, the
PRT nonetheless suggests what

a driverless future could be like,
and that it's closer than we think.

It's the latest in a long line of
experiments, and only one of
marny possible applications. First
was the vision-guided Mercedes
robot van in the “80s. And then the
elght year, billion dollar Eureka
Prometheus project, funded by
the European Commission, which
preduced cars that could change
lanes and drive in convoy, Eureka
culminated in a heavily modified
Mercedes 500 SEL making it from
Munich to Copenhagen (almost

a thousand miles) at speeds of
up to 110 mph. lmpressive —

but although the journey was
declared 95% autonomous, there
was still a driver who intervened
oh average every five and a half
miles. Eureka ended in 1995 with

the prospect of a truly driverless
rcar still some distance on the
horizon.

Progress continued in the States,
In 1995, a car designed by a
tearn frorn the Carmegie Mellon
University upped the ante by
claiming 98.2% autonomy on
a drive across America - but a
driver was still there, this time
handling throttles and, fairly
crucially, the brakes.

The US military weighed in:
DARPA (Defense Advanced
Research Projects Agency),
spotting the obwvious advantage
ta having self-piloting vehicles
in combat, poured in millions of
dollars. When that failed, they
opened the doors to everyone,
announcing an open competition
— the Grand Challenge, offering
£2 rndllion to anyone who could
navigate a robot vehicle around
a hundred mile desert course in
under 18 hours, 100% unaided,

While these government-
sponsored schemes explored the
possibility for fully-driverless
cars, elements of auto autonomy
have been slowly creeping into
cormnmercial vehicle design. Radar
technology is now sophisticated
enough that manufacturers
are allowing their cars to help
out with distance judging and
braking. Other technology to have
derived from autchomous car
research includes lane departure
warning systerns, night vision
pedestrian detection and adaptive
headlights. Indeed, take the
intelligent cruise control offered
by Mercedes, Jaguar and Honda to
its logical conclusion and you'll
have the “trains’ of cars prormised
by the Eureka project,

The extraordinary levels of co-
operation needed to make that
happen seem likely to emerge
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The world's first commercial
application of a PRT system opens

at London's Heathrow airport later
this year. The ULTRa system of pods
carries passengers along a dedicated
2 6-mile concrete roadway between
the car park and the new Terminal 5
at 25 mph.

Speculative project whereby two-
perzon pods hang from mag-lev
enabled rails, which criss-cross a
city. The pods traveling up to 150
mph would carry passengers directly
1o their place of work or leisure.
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Developed by the US Dept. of
Transportation and Boeing Vertal
and opened in 1975, the part-time
PRT shurtles 16,000 students a

day between the campuses and
Morgantown centre, 73 pods run on
rubber tires along a dedicated 8 mile
network serving 5 stations.

Teyota developed and biailt 13
drrverless natural gas-powered
buges for Aichi's Expo 2005 at up
ta 18 mph, Driving in convays,
they serviced 18,400 passengers a
day alang a 1 mile dedicated road,
contialled by imbedded magnetic
markers.
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Underground PET system for ail-
free city in UAE. The G-seater pods
designed by Zagato are currently
undergoing trials, There will be

83 stations at 400 meter intervals,
with 3,000 pods in service by 2015,
Metwark speed will b= 25 mph

Aspeculative design study from
product designers Mike and Maiike,
which makes use of an autcnomaous
seven-seater mobile Tounge’ on

the existing road nerwork. See our
interview with them on PXX
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with the ubiquity of GPS, But the
obstacles are still such that, for
now, driverless cars are restricted
to closed-off tracks, the domain
of PRT.

Instead of taking over the controls
of private cars, Fersonal Rapid
Transport installs a network of
identical ‘pods’ running along
dedicated tracks, It's been dubbed
the private train but the inventor
of the Heathrow system has his
own evocative description. “ULTra
can be regarded as a horizontal
elevator,” says Martin Lowson. “In
the same way that the elevator
changed the nature of the city

in the vertical direction, | feel

that ULTra has the prospect of
changing it in the horizontal”
Press the button to call for
Lowson's ‘horizontal elevator’

and a pod will arrive to take you
to your destination. Computers
control the acceleration and
braking, while making sure it
stays within the boundaries of the
concrete track,

Users of long-term airport car
parks will no doubt cheer the first
nail in the coffin for the flight-
missing connecting bus, but the
first significant launch of a PRT
system in the 21st Century will
also be watched with knotted
stomachs by a whole community
of enthusiasts, inventors and
irvestors keen to piggyback on
Heathrow's success and tell the
world how it will revolutionize
urban transport,

Doug Malewicki is one such
irventor. His SkyTran envisages a
future in which commuters can
walk to a portal no more than a
quarter of a mile from their home,
call up a personal transpartation
pad, on its own magnetically
levitated rail network, type in

an address and then sit back as
it whisks them at speeds of up
to 150 mph, non-stop, to their
destination. It then disappears
off to a holding station nearby

- no parking, no navigating, no
driving, no unnecessary stops,
no speeding fines or breath tests.
Just 24/7 personal transport on
demand. Tax 2.0, if you like.

Malewicki is no part-time
dreamer - he's worked for DARPA
and has been pioneering high
efficiency, altemative vehicles for

decades. And he's not alone in
his ideas. As Heathrow launches
what is effectively a mini-pilot
of what a town-wide autodve
system could look like, a small
town in upstate New York is
thunking bigger.

A group of students, architects
and actvists are planning a 50
year project to tum Ithaca into
the first podcar community in
America, mstalling a town-wide
system of autonomous cars that
will pick up, transport and drop
off residents at wall.

They regard thinking on this
scale as a necessity: “It's time we
designed aties for the hurmnan, not
for the automabile,” says Jacob
Roberts, president of the group,
who call themselves Connect
Ithaca. A state-funded study this
fall will calculate the viability of
their town-wide PRT system.

Global warming, international
oll shortages and safety are

all reagons, Connect Ithaca
argue, why the time is right for
lightweight electric automated
vehicles that can ride on their
own network separate from
normal traffic. Others agree:
several cities in Sweden, which
has ambitiously declared it will
be fossil fuel free by 2020, are
planning systems, and cil-rich
Abu Dhabi has started developing
a network capable of serving an
entire city.

The Masdar project, a new
solar-powered 'smart city’ in the
Emirate designed by UK architects
Fasters and Partners, will house
47 500 residents and a further
60,000 workers, without ernitting
a single gram of carbon dioxide.
The 2.5-square-mile city (around
twice the size of Central Fark) is
built on a gnid system inspired by
traditional Arabic city planning,
Marrow streets cooled by small
canals and thick walls will help
cornbat the desert heat. It will use
a multitude of transport sclutions
light railway, a metro and PRT
— the whole city being a fossil
fuel-free zone.

Visitors will enter Masdar via a
sustainable resource-powered
light rail system that connects
the primary points, or else park
their vehicles at the city wall and



use the underground electric PRT
system to get around. Six seater,
four wheeled pods will run on a
network of dedicated roads 20
feet below street level,

“At the moment we'te bullding

a miniature city covered with
photovoltaic panels to generate
the massive arnount of solar
energy needed to build the main
city {some 150 megawatts or

s0). Onee built, this will make

the smaller one redundant and
the excess green energy can

be used to power surtounding
developments,” explains Gerard
Evenden, the Senior Partner in
charge of Foster’s project. "We can
also desalinate water from the
airport and Khalifa city and use it
to mrnigate biofuel crops.”

While Masdar will be the first
car-free aity to use PRTs, it's

not as if some of these ideas
haven't made it off the drawing
board in the past. The first

fully working part-time PRT
system has been transporting
students around West Virginia
University's Morgantown campus
since 1975, chalking up some 60
million nides in the process. But
compared to today's standards,
it's old fashioned, and has more
in cormmon with a light ratlway
than a pure autonomous vehicle
network. Plus a campus is not
as complex as a towrl. Approved
by the Nixon administration, it
should be seen as a cautionary
prototype: ploneering but
exorbitantly expensive and of
limited value.

There is of course a vocal group
of naysayers to contend with,
counter-arguing with the PRT
visionaries, It's not just a question
of the lack of technology — aside
from the cost and complexaty,
there's the fact that people quite
simply like driving. You'd think
that someone passionately
opposad to US urban sprawl and
its attendant voracious appetite
for fossil fuel as author James
Howard Kunstler is, would be pro
FRT, given its reliance on clean
electricity. But no, he's against it,
in the main because of the sheer
scale of

the track network. “T've run into
the PRT guys at conferances,
they seem to be a particular kind
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