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or the past 21 years, the International Aerial Robotics Competition has been conducted annually at a single venue in the United
States, Canada or Puerto Rico. Venues have ranged from Fort
Benning’s Maneuver Battle Lab to Walt Disney World’s Epcot Center to locations as far flung as the Vancouver Olympic Village and
the University of Puerto Rico at Mayaguez. Each year, teams come to
one of these locations from locations in the United States, Canada,
Europe, India and South America.

By Robert C. Michelson
at one of the two venues with a level of travel support for the team
traveling farthest.

Why We Do What We Do
There are many objectives for the IARC, but the thread that has run
through all of the missions over the past two decades has been full
autonomy in a flying vehicle. The goals of the IARC are nine fold:
1. Attempt to advance the state-of-the-art in aerial robotic behavior

Where We Are Going
IARC teams can often be as large as 20 students and faculty advisors.
The ever-increasing cost of travel has made it more difficult for universities to send large teams from distant locations. Teams from Asia
and Australia can be at an economic disadvantage when entering the
competition. To level the playing field, for this past August’s competition, the organizers created two parallel venues, one in Grand
Forks, N.D., and another in Beijing. Teams can compete in the current mission (Mission Six) at one or the other venue — not both —
under the same rules. All procedures apply equally at either venue.
New teams register at either the American venue or the Asia/Pacific
venue. In 2012, nine new teams registered to enter the IARC at the
Asia/Pacific venue, joining the 17 teams registered at the American
venue for a total of 26 teams registered to compete against Mission
Six.
The logistics challenges to coordinate such a feat were enormous, but
in the end, the IARC came off as planned. A winner for Mission Six
could emerge from either venue, and were there to be nearly equivalent near-winning performances from both the American and Asian
venues, a “fly-off ” between the top two contenders was considered

2. Address missions that are of some significance, but are currently
impossible with any existing system
3. Create non-naive students by forcing them into situations where
they must work with and compromise design tradeoffs with engineers of different types (e.g., aerospace engineers typically spend
their entire collegiate careers with engineers of their own kind
and rarely have to interact with the constraints placed upon a system by the needs of the electrical engineers, computer scientists,
operations research people, etc.)
4. Show students that although everything typically works out in paper designs, when implementing hardware, there are many other
problems that are usually glossed over in paper designs (interference, grounding, weight creep, parts unavailability, etc.)
5. Visibility for the student designers with government and industry
6. Increase the general awareness of the public to what is and is
not possible with some of the most sophisticated robotic systems
(As opposed to what they see in science fiction shows, they can
see what the state of the art is on Nova, Discovery, Scientific
American Frontiers and even the network news reports about the
IARC.)
7. All teams publish papers, which go into the proceedings of the
AUVSI annual symposium to disseminate the technology to the
unmanned systems community
8. Train up the next generation of unmanned systems designers and
attract more people into the field
9. Fun.

Ever-Increasing Challenge
While some of the newer teams had only three or four months to
prepare, the overall progress to demonstrate the fully autonomous
behaviors required by IARC Mission Six was significant.
The design critique before the panel of judges for
Tsingua University. Photo courtesy Beihang University.
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The best performance was by the aerial robot from the University
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Here We Go Again!

The Tsinghua University aerial robot
autonomously searches the interior of
the IARC building for the flash drive.
Photo courtesy R.C. Michelson.

The next IARC event will take place at both venues in the August
2013 time frame. Those interested in more information about the
competition, reading the Mission Six rules, or filling out an application should reference the official website at: http://iarc.angel-strike.
com.

Tsinghua University watches “hands
off” as their autonomous aerial
robot enters the arena in Beijing.
Photo courtesy R.C. Michelson.

Prof. Robert C. Michelson is a past president of AUVSI, recipient of the
AUVSI Pioneer Award and the originator of the AUVSI International
Aerial Robotics Competition. As a member of the research faculty at the
Georgia Research Institute, he holds the title of Principal Research Engineer Emeritus.
The ranking for the top five teams operating with the highest autonomous intelligence levels is as follows:

of Michigan. Their aerial robot was able to autonomously enter a
building; map and search all corridors and rooms; and then, without
finding the target (a flash drive), exit the building and land exactly at
the starting point — all without human intervention. The University
of Michigan had the capability to acquire the flash drive, but did not
successfully find it. The Georgia Institute of Technology was able to
autonomously enter the building and search the interior, but with
time running out on its best run, the UAV landed autonomously
and initiated its self-destruct procedure, per the official rules. Nanjing University, with only a few months’ preparation since the team
joined the competition during the spring of 2012, was able to create an aerial robot that entered the building autonomously and proceeded through the main entry hallway, whereupon it entered one of
the rooms and then initiated its termination procedure. Other teams
were also able to fly autonomously into the building with varied success in navigating the interior.
Of the 27 teams that are entered into the Mission Six challenge, 21
teams participated in the 2012 event.
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Top Teams
1

University of Michigan

2

Georgia Institute of Technology

3

Nanjing University of Aeronautics and Astronautics

4

Tsinghua University

5

Beihang University

To watch video from the American
venue at the IARC, scan this
barcode with your smartphone.

To watch video from the Asia/
Pacific venue at the IARC, scan this
barcode with your smartphone.
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