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The 10 men 
gathered on an empty street in Playas, N.M. in May might 
have looked a little out of place to anyone watching in 
the tiny, nearly deserted town in the state’s “boot heel.” 
Most of the group — a mix of engineers, businessmen, 
and an academic — were hot and tired after a three-hour 
drive from Tucson. But that wasn’t what made them stand 
out. Instead, it was the hulking, off-road behemoth that 
towered over them, its chrome finish and bright blue 
body gleaming in the sun.

For the past year, these men have led an effort to perfect 
a technology once deemed impossible — a vehicle that 
can actually drive itself. If successful, they stand to reap 
millions in government contracts and a significant footnote 
in the history books. 

But many of them insist that money is not the only goal.
During the seven days they spent testing their prototype 

vehicle in New Mexico, thousands of U.S. and Iraqi troops 
swept through the fields and farmlands of Latifiyah, 
south of Baghdad. The soldiers hurdled ditches and 
slogged through mud fields, searching for three missing 
servicemen thought to have been captured by an al-
Qaida front group. 

Two American soldiers were killed and several 
coalition forces were wounded, picked off by improvised 
explosive devices.

A Tucson team chases 
the Holy Grail 
of vehicle technology
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Dwaine Jungen shows off Chrome, the vehicle he and his colleagues on Team Scorpion hope 
will win a government challenge to build the world's most advanced self-driving vehicle.
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Yes, the self-driving technology could 
make these businessmen rich. But their 
efforts also could save countless lives in Iraq, 
Afghanistan and wherever else the global 
war on terrorism takes their country.

The Race
The current push to build a self-driving 

vehicle began just after the terrorist attacks 
of Sept. 11, 2001.

Foreseeing a difficult fight in store, 
Congress passed the National Defense 
Authorization Act, which required among 
other things that one-third of the U.S. 
armed forces’ ground-combat vehicles be 
unmanned, self-driving units by 2015. 

According to Larry Head, interim 
department head of the Systems and 
Industrial Engineering department at 
the University of Arizona in Tucson, 
autonomous vehicles would give American 
forces the means to penetrate deep behind 
enemy lines to gather intelligence, deliver 
supplies and rescue soldiers like those who 
went missing in May. “And if an unmanned 
vehicle hits an IED, nobody dies.”

Yet, the closest vehicles to what Congress 

has in mind are civilian cars that can 
handle relatively simple tasks, such as the 
forthcoming Lexus LS 460L that can park 
itself. Not surprisingly, war-zone parking 
is not high on the list of things that keep 
American generals up at night.

Which is where Head comes in. For about 
a year now, he has been working closely with 
a handful of tech companies — Tuscon-based 
Raytheon, Preferred Chassis Fabrications, 
Tucson Embedded Systems, the University 
of Arizona and the Burlington, Mass., 
technology firm iRobot Corp., the company 
that brought us the Roomba robot vacuum 
cleaner — to develop Congress’ dream 
vehicle. Calling themselves Team Scorpion, 
they all are part of the Urban Challenge, 
a biennial competition administered by 
the Defense Advanced Research Projects 
Agency, the central research arm of the 
Defense Department, since 2003. 

This year, 11 teams, including Team 
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Scorpion, received $1 million each in seed 
money to compete in the challenge, which 
will conclude with a November race at an 
as-yet-undisclosed location. Some two 
dozen additional teams also will compete 
completely on their own dime. The winning 
vehicle — which will be expected to start, 
stop, make lane changes, U-turns and other 
commonplace maneuvers automatically  
— will earn its developers a $2 million first 
prize. Far more tantalizing, the vehicle also 
has the potential to win its team millions of 
dollars in government contracts to further 
develop their technology. 

“DARPA does not give money away to 
do anything easy,” says Russell Mikesell, 
49, senior principal systems engineer for 
Team Scorpion company Raytheon Missile 
Systems—Advanced Programs in Tucson. 
“Any time DARPA does anything, they have 
a term for it, ‘DARPA hard,’ which means 
nobody else has done it before.” 

Of the hundreds of technologies DARPA 
funding has spawned since its creation in 
1958, the Internet is the best known. And 
like the Internet, the technology developed 
as part of this challenge could, and probably 
will, find its way into civilian uses and 
markets. 

But we’re getting ahead of ourselves. Right 
now it’s still months before the race, and the 
members of Team Scorpion gathered in New 
Mexico have more immediate concerns. 

The Body
Dwaine Jungen, the wiry man with the 

chest-length brown beard, has been here 
before. 

Just a couple of years ago, he was part of 
Team Cart, a group from Bluefield (W.Va.) 
State College’s Center for Applied Research 
vying to win the same DARPA challenge. 

Jungen’s group didn’t get a penny from 
the government for that competition, but 
they still managed to stick it out almost 
to the final race in a field that included 
195 teams.

“We had an issue with the software that 
time around,” says Jungen, 45, president of 
Preferred Chassis Fabrication, which builds 
an off-road truck called the Scorpion. 

He also entered the first DARPA challenge 
in 2003/2004 and fared no better.

This time around, he has all new 
partners, including software company 
Tucson Embedded Systems, the University 

of Arizona, and of course Raytheon. “Team 
Scorpion was originally formulated to be 
an all-Tucson team,” says Jungen, a Tucson 
native. 

But that was before the people from 
Raytheon’s Network Centric Systems 
subsidiary, who were supposed to provide 
sensor technology, “got sucked into 
programs you can’t talk about,” explains 
Raytheon’s Mikesell. Instead, Team Scorpion 
tapped iRobot. The company already had a 
reputation for innovation with autonomous 
technology, and the fact that it competed in 
the 2005 challenge didn’t hurt, either.

The current DARPA challenge has brought 
Jungen together with all new partners, but 
they’re using a vehicle that he knows well: 
the Scorpion. 

Designed in 1997 by Jungen’s friend 
Soni Honegger, the truck boasts a unique 
suspension system that connects the front 
and rear axles in such a way as to make the 

Scorpion exceptionally stable, regardless of 
what it’s rolling over. “You can take any tire 
52 inches off the ground and the chassis only 
rolls about 12 degrees,” Jungen says.

Before he bought the Scorpion concept, 
Jungen spent several years working as a heavy-
truck-engine mechanic after graduating from 
Tucson’s Palo Verde High School. “For Soni, it 
was a toy that got out of hand,” he says. 

But for Jungen, it became a business 
he loves.

He has spent the last five years altering 
the Scorpion to make it an insurable, street-
legal vehicle, and he single-handedly builds 
them to order for his customers. The result 
is a “rock crawler” that can tackle just about 
any terrain, which makes it ideal for off-
roading in either the deserts of the American 
Southwest or the bombed-out roads of Iraq. 

Gasoline-powered models run about 
$70,000, he says; diesels about $80,000. The 
4,600-pound trucks can be configured with 

two or four seats. He quotes a six-month 
build time but aims to deliver them earlier.

As impressive as it is, though, the Scorpion 
has competed against other, far-less robust 
vehicles in the DARPA challenge and lost. 
The object, after all, is to build a vehicle that 
drives itself. 

What the Scorpion needs is a brain.

The Brain
That smoldering week in May, the 

members of Team Scorpion traveled to the 
cooler climes of Playas, N.M. to survey the 
terrain that will make or break their project. 
It is here, somewhere in this 640-acre town, 
that the team will test their robot to prepare 
for the November challenge.

Built in the 1970s to house employees of 
the Phelps Dodge Corp.’s copper smelter 
plant, Playas lost most of its 1,000-plus 
inhabitants when the plant closed in 1999. 

In 2004, the New Mexico Institute of Mining 
and Technology bought the town with a 
$5 million grant from the Department of 
Homeland Security, planning to use it as 
a place for police and emergency crews to 
train in antiterrorism simulations.

With the exception of a few longtime 
residents, Playas is a ghost town — making 
it an ideal place to test a self-driving vehicle 
without worrying about rolling over innocent 
bystanders. 

As the team unloads the truck from its 
covered trailer, their fears about running 
over pedestrians seem well founded. 

It’s a monster. Resembling an oversize 
dune buggy, the vehicle was nicknamed 
“Chrome” by Jungen’s wife, Carolyn,  
because its suspension units have so much 
of the shiny metal plating on them. But this 
is no ordinary dune buggy. An enormous 
computer sits where the passenger seat 
should be. The top and front of the  >>> 

HOW IT ‘SEES’
“Chrome,” team scorpion’s entry 

in the DaRPa urban Challenge, is 
tricked out with a number of sensors 
designed to help the vehicle drive itself 
in real-life settings and situations. 

Long-distance RADAR
Four long-distance sensors have 

a range of about 150-200 feet. there 
is one each to look left, right, center 
and a final one on a gimbal that turns 
to offer clarification for what the other 
three are seeing.

LIDAR
there are five light Detection and 

Ranging sensors that use a laser beam 
to determine how far objects are from 
the vehicle. In the front there is one on 
top of the truck looking down, another 
on the hood and a third between the 
two front tires that looks straight out. 
there’s another between the rear tires, 
and a final lIDaR sensor on the gimbal 
above the truck.

Video System
Video cameras sit atop the truck 

aimed downward to sense where lane 
lines are, as well as determining if 
they are dotted white lines or double 
yellows. 

Number of coalition forces killed by 
improvised explosive devices in Iraq as 
of May.
Source: icasualties.org
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beast are dotted with sensors.
“This is the thing you go to engineering 

school for,” Raytheon’s Mikesell says. He 
tries to calculate how many people have 
worked on Chrome but can only estimate 
at this point. “There’s been a core team of 
about 16 people, but in the background … 
it’s probably close to 50 heads.”

Some of those heads work for Tucson 
Embedded Systems. The company helped 
Jungen with his 2005 effort but didn’t make 
much progress as their team members only 
signed on about 60 days before the race itself, 
says Michael Lupien, director of business 
development. 

The privately held company specializes 
in creating software that helps electronic 
components work together in military 
helicopters and other equipment where 
there is no “plug-and-play” technology that 
automatically recognizes new components. 
In the robot truck, it is this technology that 
takes information gathered by Raytheon’s 
sensors — that there’s an object in the 
vehicle’s path, for example — and passes it 
on to iRobot’s system, which then decides 
what should be done about it.

“Some of the biggest challenges we 
have are taking four different companies’ 
properties and molding them into one unit,” 
Jungen says.

The May outing to Playas is the team’s 
third, and at this stage, the vehicle knows 
when it’s in a lane and when it’s crossed 
over a painted divider, Lupien explains. 
“Right now, we’re working on obstacle 
avoidance.”

“I would have to say that we have a long 
way to go,” Mikesell admits. “(And) the 
thing we’re shortest on is time.”

The Challenge
By the end of Team Scorpion’s experiment, 

they will have spent more than $4 million 
and begged or borrowed tens of thousands 
of dollars’ worth of additional parts and 
equipment on top of that. Just one of the 
sensors used to detect obstacles in the 
Scorpion’s path, for example, costs $60,000. 
Cameras in the vehicle’s video-recognition 
system run $30,000. 

Raytheon alone has invested $1.7 million, 
according to Mikesell. 

And Dwaine Jungen, the man who built 
much of the vehicle with his own hands?

“I’m taking a big hit,” he says candidly. 
He’s all but stopped building Scorpions 

for sale, though he’s encouraging people 
interested in purchasing one to put down a 
deposit to reserve a serial number. These days, 
every hour is devoted to tweaking Chrome. 
He knows that if they can just get the vehicle 
to be the first to roll across DARPA’s finish 
line come November, lucrative government 
contracts are sure to follow. 

But to even make it as far as they have, 
time-tested mechanical craftsmanship must 
work hand-in-hand with cutting-edge 
computer technology. It touches a nerve in 
the craftsman. 

As a vehicle expert who has gained fame 
with an appearance in the cult Discovery 
Channel show Monster Garage, Jungen isn’t 
happy with how society has turned its back 
on the mechanics who make the world’s 
engines run.

“Society has told kids growing up that 
working with your hands is not a viable 
occupation,” Jungen says. 

“Computers can only take us so far,” 
Mikesell agrees. “Until you get them on 
some really good hardware, what good are 
they to you?”

In the meantime, University of Arizona’s 
Larry Head, a longtime Tucson resident 
who has a background in writing software 
that controls traffic lights, is leading a team 
developing the algorithms and software to 
guide Chrome safely through the streets of 
Playas. 

“Stop at this stop sign, get in the left 
lane. Those decisions are what (we) are 
responsible for.” This “brain” also must 
work with iRobot’s technology, which turns 

the wheels, accelerates the truck and applies 
the brakes.

While the importance of the project is not 
lost on the academic — the birthplace of the 
atomic bomb is about 400 miles from Playas 
— he says that everyone is aware of the 
technology’s moneymaking potential.

“There are a lot of teams in the challenge 
from Ford and other manufacturers,” Head 
says. “They know it’s the next generation of 
technology.”

With a week of testing in Playas ahead of 
them, the team members get to work. The 
clock is ticking as they iron some kinks out 
of Chrome's programming.

The team has come a long way since they 
drafted a plan for the vehicle nearly a year 
ago. Now, Jungen says, “You just have to be 
able to hang in there and survive.”

Read bizAZ and azcentral.com/money for 
updates on Team Scorpion's performance in the 
November challenge.
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Society has told 
kids growing up that 
working with your 
hands is not a viable 
occupation.” 

— Dwaine jungen (left), 
Preferred Chassis Fabrication; 

with the university of arizona's 
larry Head (center); and 

Raytheon's Russell Mikesell. all 
three helped develop Chrome
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