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By John M. Doyle

DARPA has launched a $2 million prize competition to develop humanoid robots capable of executing complex tasks in hazardous conditions at man-made and natural 
disasters. Those tasks include removing debris, using a tool to break through a concrete panel and closing a valve near a leaking pipe. Image courtesy DARPA.

Calling all backyard Edisons and basement Wright Brothers: The 
U.S. space program, the Pentagon and top technology com-
panies are looking for your ideas to develop innovations in ro-

botic technology and unmanned systems — and they’re willing to 
pay big bucks if they work.

It sounds like a late night cable TV ad, but it’s really true.

The sponsors of million-dollar technology competitions say it’s 
worth the investment compared with the dividends garnered from 
encouraging lots of people and organizations to develop fresh ideas 
for a difficult project using their own money or investors’ money. 
And while the prize money is awarded only for successful results, new 
discoveries and useful processes for future projects are often discov-
ered along the way.

DARPA is looking for somebody to develop rescue robots that can 
brave hazardous conditions at man-made and natural disasters, and 
the Department of Defense’s high-concept research agency is willing 
to pay $2 million to the group or company that can make it happen 
by the end of 2014. 

NASA is offering up to $1.5 million in prize money for the individ-
ual or organization — little to no experience required — that designs 
and builds a robotic rover for off-world unmanned exploration. To 
earn the prize, the winning entry will have to autonomously navigate 
over open rolling terrain to a large search area, identify and collect 
several pre-cached “samples” and return them to their starting point 
within two hours.

Meanwhile, Google has teamed up with the X Prize Foundation to 
offer as much as $25 million to the first team to send a robotic rover 
to the moon and beam imagery back to Earth. There’s a big catch: 
The team has to come up with a rocket-making partner that can take 
the rover to the moon.

In addition to speeding innovation, prize sponsors see an added ben-
efit: private sector investment in innovative technology. Google’s Lu-
nar X Prize requires competitor teams receive the majority of their 
funding from private sources, such as investors or sponsors. It also 
brings in venture capitalists once a year to show the teams how to win 
investment in their technologies after the competition ends.

lunar exploration
“The concept of how to do prize competitions has expanded as 
much as the technologies that are being advanced by them,” says 
Sam Ortega, the program manager of NASA’s Centennial Challenge 
competitions at the Marshall Space Flight Center in Huntsville, Ala.

NASA created the Centennial Challenges in 2005 to drive innova-
tion while creating business opportunities for inventors. The pro-
gram, which has already given away $6 million in prize money, seeks 
innovations from nontraditional sources such as small businesses, 
student groups and individuals, says Ortega. 

“We have been finding that a lot of our more innovative solutions to 
problems will come from these organizations, mostly because they 
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don’t have $40 million to spend,” he says. “And when it comes to 
having less dollars to play with, they become much more innova-
tive.” 

Like competitions from the early days of aviation when prize money 
was awarded to the first successful airplane crossing of the English 
Channel or the Atlantic Ocean, today’s challenges seek to spur tech-
nological development at a faster pace and seek more investment in 
cutting edge technologies.

In fact, Peter Diamandis, X Prize Foundation CEO and creator of 
the $10 million competition for the first privately built spacecraft 
to reach suborbital flight, was inspired by the $25,000 Orteig Prize 
Charles Lindbergh won for making the first nonstop transatlantic 
flight in 1927.

“Anybody can enter our competitions. Our registration fees are so 
low that that’s not going to prohibit one person who has an idea in 
a garage [from entering] — actually we prefer that,” says Alan Zack, 
senior director of marketing and communications at the Los An-
geles-based X Prize Foundation. He and NASA’s Ortega agree that 
prize competitions also lure private sector investment many times 
greater than the prize’s cash value.

“For example,” Ortega explains, “if I put $1.5 million in a prize 
purse and if I can get five, 10, 15 teams competing and they all con-
tribute $500,000 to $750,000 [in research], we’re looking at quite a 
significant dump of money to advance this technology.” 

The Google X Prize is offering a total of $30 million in prizes, in-
cluding a grand prize of $20 million for the first privately funded 
rover to land on the moon, travel at least 500 meters across the lunar 
surface, and transmit high-definition video and photos. As an extra 
incentive, the grand prize will drop to $15 million if any govern-
ment-funded mission explores the moon’s surface first. There’s an ad-
ditional $5 million offered for the second private team that makes it 
to the moon and completes the objectives, plus $4 million in bonus 
prizes for other achievements like traveling more than five kilometers 
on the moon or detecting water. 

“The prize must be considered a stimulus, for the budget can be 
even higher than those $30 million, but the real goal, for us, is to 

develop steps and synergies for longer term plans for an appropriate 
exploitation of space,” the self-described “industrial conglomerate” 
Barcelona Moon Team says on its X Prize website.

There are 25 teams competing for the big Google Lunar X Prize 
based in 14 countries, including Britain, Chile, Hungary, Israel, In-
dia, Italy, Malaysia and Romania. They represent a wide range of 
skills and experience, from the Penn State Lunar Lion team — made 
up of Pennsylvania State University students, faculty and engineers 
at the school’s Applied Research Laboratory — to the Rocket City 
Pioneers, a team fielded by aerospace and engineering companies and 
institutions from the Huntsville, Ala., area, home of the Marshall 
Space Flight Center.

Recently, Galactic Suite, which heads Barcelona Moon Team, an-
nounced it had reached an agreement with a Chinese rocket com-
pany to launch its entry in the lunar competition. China Great Wall 
Industry Corp. agreed to carry the Spanish team’s moon lander and 
rover on a Chinese Long March 2C rocket and planned for a June 
2014 launch. That is the earliest launch date so far for any of the 
teams, which have until the end 2015 to claim the whole $20 million 
grand prize.  

Unlike the X Prize and DARPA’s Robotic Challenge, NASA’s Sample 
Return Robot Challenge is limited to U.S. teams. The $1.5 million 
purse aims to encourage innovations in automatic navigation and ro-
botic manipulator technologies to improve NASA’s ability to explore 
space, but also enhance U.S. robotic technology for use on Earth. 
Previous NASA competitions have sought out ideas for a more flex-
ible glove for astronauts, a lunar lander and an energy-saving aircraft.

The first round of the latest NASA challenge took place 16 June in 
Massachusetts at Worcester Polytechnic Institute (WPI), a univer-
sity which offers a bachelor’s degree program in robotics engineering. 
While 11 teams registered for the first round of the competition, only 
six showed up and only one team, Space Pride, met all the require-
ments. But they didn’t complete the assigned tasks in the 15-minute 
time limit, so no prize money was awarded for 2012.

“We had specific rules about disallowed technologies” that wouldn’t 
work outside Earth’s atmosphere,” says Ken Stafford, director of 
WPI’s Robotics Resources Center. But all six competitors still got 
to show their stuff. All started up and headed toward the “mineral 
sample” they were supposed to retrieve.

Competitor teams, NASA management and organizers of the NASA Sample 
Return Robot Centennial Challenge. Photo courtesy Bill Ingalls/NASA.
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Both NASA and WPI plan to conduct another competition next year. 
“Centennial challenges tend to be very difficult. If it wasn’t difficult, 
NASA wouldn’t do it,” Stafford says, adding that NASA supplies 
the prize money and the competition’s theme but leaves writing the 
rules and enforcing them to the school. If a competitor “had won 
the money in the first year, we probably didn’t write the rules tough 
enough,” Stafford says, noting the winning robot has to be able to 
withstand the extreme conditions space.

eyes on the Prize 
In April, DARPA announced a new competition with a $2 million 
prize to develop ground robots capable of executing complex tasks 
in dangerous, degraded, human-engineered environments, such as a 
nuclear generating plant after an accident. Among the tasks expected 
of such robots: Drive a utility vehicle, walk over a pile of rubble, re-
move debris blocking an entrance, open a door and enter a building, 
climb an industrial ladder and travel across an industrial walkway, 
use a tool to break through a concrete panel, locate and close a valve 
near a leaking pipe, and replace a component. 

The competition was slated to begin in October and run for 27 
months with three planned competitions: one virtual followed 
by two live demonstrations. The first one is slated for June 2013. 
DARPA has already awarded a $10.8 million contract to Waltham, 
Mass.-based Boston Dynamics to develop identical humanoid robots 
to be used by competitors in the challenge. 

DARPA has been conducting these kinds of competitions for years, 
including the 2004 DARPA Grand Challenge for developing an au-
tonomous vehicle that could tackle mountains and desert terrain.  
In 2007, DARPA’s Urban Challenge pitted 11 autonomous vehicles 
against each other while navigating a simulated urban traffic.

The X Prize Foundation plans to announce a competition soon 
for developing an autonomous passenger automobile — a car that 
drives itself. And NASA is finalizing the details of an autonomous 
unmanned air systems challenge for technologies facilitating UAS 
integration into the National Airspace System.

John M. Doyle is a Bethesda, Md.-based defense and homeland security 
writer. He blogs at http://4gwar.wordpress.com
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Two of the competitors at the NASA Sample Return Robot Challenge examine their rover at 
Worcester Polytechnic Institute 16 June. Only one of the six teams that showed up for the 
first-round competition qualified to compete, and they failed to meet all objectives in the 
allotted time. No prize money was awarded for 2012. Photo courtesy Garry Qualls/NASA.


