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CU-Boulder assistant professor Ryan Starkey, left, with members of his 
team, looks over engine model nozzles for a first-of-its-kind supersonic 
unmanned aircraft vehicle, visible in the rendering on the computer 
screen. Photo courtesy Glenn Asakawa/University of Colorado.

Several companies and online communities have sprung up around 
the world offering small unmanned aircraft for hobbyists to build 
and for small businesses to buy. Business opportunities for small 
UAVs have ranged from monitoring crops to wedding photography.

Steve Runyon of Royal Oak, Calif., founded the http://MiKroKop-
ter.US website a little more than two years ago and soon became the 
first U.S. distributor for the German-made, pilotless mini-helicop-
ters. Most of his customers are hobbyists who order kits they can 
assemble and customize themselves, he says. But he has also gotten 
orders for kits to build four-, six- and eight-rotor microcopters that 
can accommodate a still or video camera.

Customers include a Louisiana engineer and surveyor who does 
forensic engineering; real estate photographers who want to shoot 
aerial videos of luxury homes; the agriculture department at the Uni-
versity of Florida and other schools, which monitor citrus fruit and 
other crops; California video producers who make forensic anima-
tion films of car crash sites for insurance companies and lawyers; and 
even a photographer in India who takes panoramic shots of the huge, 
elaborate weddings popular in that country.

“He bought a system from me just to get something high enough to 
get the whole wedding party in,” says Runyon, who is known to the 
nearly 2,000 members of his online community as just Ziggy.

While the U.S. Department of Homeland Security lobbied 
Congress for the funding and the Federal Aviation Ad-
ministration for the authority to patrol the U.S.-Mexican 

border with an unmanned aircraft, an Arizona citizens’ watch group 
launched a small unmanned aerial vehicle to look for people crossing 
the border illegally.

The American Border Patrol — a vigilante group to its critics and 
a government gadfly to its supporters — began testing surveillance 
from the air in 2002 with a radio-controlled model airplane carry-
ing a video camera. The group soon began building its own semi-
autonomous, 18-pound UAV with a nine-foot wingspan, called the 
Border Hawk. By early 2003, while Washington was still exploring 
the deployment of UAVs, the Arizona group’s volunteer technicians 
had built three Border Hawks equipped with an Internet satellite 
link, a pan-and-tilt camera and a GPS guidance system.

“We custom built it,” says Glenn Spencer, president of ABP. “We 
manufactured the wing, the fuselage — everything.” 

The FAA soon ordered the Border Hawk patrols to cease, but the 
controversial project was nevertheless another example of the grow-
ing trend of turning do-it-yourself robotics into something more 
than a pastime.
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An artist’s conception of Starkey Aerospace Corp.’s GOJETT 
supersonic UAV. Image courtesy University of Colorado.

The Astrobotic Technology/Carnegie Mellon University team takes the 
Red Rover wheeled moon rover out for a field trial in mud and snow 
outside Pittsburgh. Photo courtesy Astrobotic Technology.

Currently flying unmanned aircraft for such commercial reasons 
is banned in the United States — although hobbyists can fly their 
UAVs under 400 feet and away from built up areas. That is likely to 
change in the next few years with legislation recently signed into law 
by President Barack Obama. 

One request last year came from a National Geographic photogra-
pher, Michael “Nick” Nichols, who was looking for a different way 
to photograph lions and other African wildlife. Ziggy says he has sold 
two mini helicopters to Nichols — a hexacopter and most recently 
an eight-rotor octocopter. Ziggy flew to Virginia to teach Nichols’ 
assistant, Nate Williamson, how to assemble, fly and care for the tiny 
hovering vehicle before they set out for Tanzania. The National Geo-
graphic folks have flow their microcopter as low as 20 feet above a 
vast, migrating wildebeest herd. “They’re pretty rough on it,” he says.

In the future, Runyon believes, agricultural interests will be the big-
gest user of UAVs. “Once farmers figure it out, I think they’ll find it 
really useful,” he says. 

Chris Anderson, the editor-in-chief of Wired magazine, has turned 
his interest in small unmanned aircraft into a Web-based commu-
nity, DIY Drones, which has grown to 23,000 members.

“Most of our community is outside of the United States. Germany, 
Australia, Japan — China is huge,” he says. Anderson has also started 
a small company, 3D Robotics, that sells autopilots for UAVs. He es-
timated sales were $3 million last year. He has 30 distributors outside 
the U.S. and factories in Mexico, Thailand and San Diego to make 
autopilots and other parts and equipment.

His company is able to keep prices low, he says, because, it uses and 
shares open-source software and charges only 2.3 times the cost of 
manufacture for hardware. “Thanks to Google and Apple we use the 
same sensors you find in high-end smartphones,” he says.

At a recent Washington, D.C., think tank session on new technolo-
gies and their effect on society and public policy, Tom Kalil, the asso-
ciate director of the White House Office of Science and Technology, 
cited the DIY Drones community as a “cyberphysical system” where 
there’s a combination of very low-cost hardware and people develop-
ing the embedded software. “I think a huge amount of innovation is 
going to come out of cyberphysical systems,” Kalil told the crowd 29 
Feb. at the New America Foundation.

From the Garage
Countless robotic innovations have come out of academia. Compa-
nies spawned by professors and students include Bluefin Robotics, 
the autonomous underwater vehicle developer, manufacturer and 
operator. Bluefin was spun out from the Massachusetts Institute of 
Technology AUV lab in 1997. In 2005 the Quincy, Mass.-based 
company was acquired by Battelle Memorial Institute.

At the University of Colorado Boulder, assistant professor Ryan 
Starkey and his team of students are developing a small supersonic 
unmanned aircraft called the GOJETT. Starkey, director of the Buse-
mann Advanced Concept Lab in the school’s Department of Aero-
space Engineering Sciences, has worked on the project for more than 
three years with graduate and undergraduate students. He’s formed a 
business venture, Starkey Aerospace Corp., with the aim of develop-
ing his supersonic UAV as a low-cost test bed for small UAVs.

“We live in the university environment — not the restricted military 
world, so trying to design something to go fast, pretty much every-
thing we do involves doing it ourselves. There’s not a lot of published 
information in these areas. We’re pushing boundaries,” Starkey says.

He plans to display the 50-kilogram (110-pound) carbon fiber air-
craft at AUVSI’s Unmanned Systems North America 2012 in Au-
gust, with a planned subsonic test flight a month later at Edwards Air 
Force Base or a similar military base with a supersonic zone. Eventu-
ally the engine he and his students have designed is expected to hit 
speeds of Mach 1.4. Starkey thinks the supersonic UAV could sell for 
between $50,000 and $100,000 — cheap in comparison to many 
larger and slower unmanned systems.

Starkey says more than 60 students have rotated through his class 
in the three and half years the supersonic UAV has been in develop-
ment. While it’s been a “really great breeding ground for the DIY 
aspect,” he says, transitioning to a company will mean less turnover 
in the workforce to bring in people “who are experts in their field.” 
Starkey believes his new engine design will be “an enabling technol-
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DIY Robots … contInueD

ogy to open up a whole new space in the unmanned vehicle world.” 

Pittsburgh’s Astrobotic Technology Inc. grew out of Carnegie Mel-
lon University’s Robotics Institute. Astrobotic Technology is compet-
ing for the $20 million Google Lunar X Prize for the first privately 
funded team to land a robot on the moon, have it travel 500 meters 
across the lunar surface and transmit video and data back to Earth.

Not only is the Astrobotic Technology team building the 173-pound 
Red Rover robot but also the lunar landing craft to carry it to the 
moon. Astrobotic Technology plans to head for the moon in May 
2015 aboard a SpaceX Falcon 9 launch vehicle.

The Astrobotic Technolgy team is headed by CMU robotics pro-
fessor and Astrobotics Technology CEO William “Red” Whittaker, 
who developed the robots that cleaned up the Three Mile Island 
nuclear reactor. Other projects that started small at CMU include 
a small robot developed by Bird Brain Technologies that can teach 
your computer programming and a wheeled robot equipped with a 
laser scanner to map abandoned coal mines in western Pennsylvania.

The FAA authorization legislation bill Obama signed 14 Feb. re-
quires the agency to expedite the safe integration of unmanned air 
systems into the national airspace by 30 Sept., 2015. Congress also 
included language that would allow commercial use of UAVs weigh-
ing less than 55 pounds within 27 months. 

Ziggy is concerned that more commercial use may push hobbyists 
to the edges of the UAV community. “When I first started, everyone 
who bought one was a [technology] geek,” who liked tinkering with 
their aircraft, he says. In the future, “I think it’s going to get more 
sterile, right-out-of-the-box. There will be more people but with less 
interest in tinkering,” he adds.

But DIY Drones’ Anderson thinks do-it-yourself development has 
nowhere to go but up. He likens it to the computer community in 
the 1970s and early 1980s. “The personal computer didn’t come 
from the mainframe industry. It came from hobbyists,” he says, add-
ing, “I think the traditional military orientation given UAVs is now 
going to have to compete with the civilian-focused community. We 
have hundreds of world-class developers using this kind of open, 
community-based software and cheap hardware. Our research and 
development costs are zero.”

For now, “our job is just to put the technology out there,” he says. 
“We assume we’ll collectively figure out all the interesting new civil-
ian uses.”

John M. Doyle is a defense and homeland security writer based in 
Bethesda, Md. He blogs at http://4gwar.wordpress.com.
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