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UAVForge is a Defense Advanced Research Projects Agency (DARPA) and Space and Naval Warfare
Systems Center Atlantic {SSC Atlantic) collaborative initiative to design, build and manufacture advanced

small unmanned air vehicle (UAV} systems.
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The goal was to facilitate the exchange of ideas among a loosely connected international community
united through common interests and inspired by innovation and creative thought. More than 140
teams and 3,500 registered citizen scientists from 153 countries and territories around the world
participated. A highly creative and collaborative spirit was evident both online and in the field. The fact
that no team completed the baseline scenario reflects the underlying difficulty of the very real
challenges of small perch and stare for operational use. UAVForge has provided DARPA with valuable
insight into these challenges. We hope you have equally benefitted from the experience!
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UAVFORGE REVEALS CHALLENGE OF DEVELOF IG PERCH AND STARE UAV

June 28, 2012
Robust effort by nine fly-off teams provides insight into difficulty of military mission

DARPA’s UAVForge, a crowdsourcing competition to design, build and manufacture an advanced small
unmanned air vehicle (UAV), set out to determine if a loosely-connected community of UAV enthusiasts
could develop a militarily relevant back-pack portable UAV with specific capabilities. By using a
crowdsourcing design approach, the effort sought to inspire innovation and creative thought by
lowering barriers to entry and increasing the number and diversity of contributors.

More than 140 teams and 3,500 individuals from 153 countries and territories participated on
UAVForge.net—the collaboration portal that hosted the year-long competition. UAVForge concluded
recently with nine finalist teams demonstrating air vehicles in a fly-off event at Ft. Stewart, Ga. The fly-
off scenario, conducted on a training site, was a simulated military perch-and-stare reconnaissance
mission, requiring vertical take-off, navigation to an area beyond the line of sight from the take-off
location, landing on a structure and capturing video, and then returning to the starting point. While
some teams were able to reach the observation area, none were able to land on a structure and
complete the mission.

Persistent, beyond-line-of-sight, soldier-portable perch and stare intelligence, surveillance and
reconnaissance {ISR} is a significant mission area of interest that shows promising capability, but hurdles
of asset cost and complexity of use must be overcome.

“The teams brought creativity and enthusiasm to the competition,” said Jim McCormick, DARPA
program manager. “The competition was more constructive than you might expect; there were many
examples of teams helping each other.”

Since no team completed the fly-off event, the $100,000 prize will not be awarded, and a design will not

be manufactured for further testing in a military exercise as originally envisaged.
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You are a member of a team and your mission is to outfit a fictional Task Force with an unmanned
remotely operated micro air vehicle system. The entire air vehicle system must fit within a rucksack and
a single person traveling by foot must be able to carry and operate the vehicle without assistance.

The job of the Task Force is to conduct observations of suspicious activities occurring within the vicinity
of two nondescript buildings in an urban area. Due to security in the region, all operations must be
conducted beyond line of sight so as not to compromise your presence. If the UAV system is detected
the mission will be jeopardized. The total observation time may require up to three hours of pictures
and/or video to document the facts. Once key observations have been made, the team must quickly
retreat to their designated rendezvous location. It is possible the vehicle will be handed off to another
member of the Task Force to ensure mission success. Sign up, we need your help!

The Baseline nine finalist teams were:

e AeroQuad — Its origin is based on crowd sourcing. They are a geographically dispersed community
scattered around the world and because of this development is highly modular.

e ATMOS - Its system makes use of an innovative UAV design: the ATMOV. Due to the intelligent
layout and sizing of the propellers and their neat integration in the flying wing design, the ATMOV has
the ability to combine hover and VTOL functionality with efficient horizontal flight.

¢ DHAKSHA — The team consists of well experienced professors, post graduate and Ph.D. students from
the Division of Avionics, MIT campus, Anna University, India. Team DHAKSHA’s airframes are of
varying sizes ranging from 240mm to 1 meter with different configuration (4 rotors to 8 rotors)
categorized by 0.2 Kg to 2.5kg class Vehicle (without payload) built using CF and other composites.

e Extractor X — its tandem wing tilt rotor system taps of the advantages of a helicopter and a fixed
wing. Like a helicopter, it is maneuverable, capable of VTOL and has the ability to carry out missions
in harsh environments.

e Gremlion — The team is from the National University of Singapore. The GremLion UAV is a unique
unmanned coaxial rotorcraft, constructed based on sophisticated mechanical design.

e HALO - A low cost, compact, lightweight, VTOL Co-Axial Tri-Rotor Small UAV. The system features
long endurance, a full FCS, two cameras, GPS hold, altitude hold, autonomous waypoint control.

e Navy EOD - Controllable 3 ways: direct RC control, keyboard/joystick control through laptop, and
autonomous waypoint flight. System is hot swappable so batteries can be changed without loss of
video.

e Phase Analytic — Its vehicle’s smali size allows for small visual/noise signature. It can land and take off
from pitched roofs and uneven terrain.

e SwiftSight — It is a complete unmanned communications platform designed for ease to use,
continuous communications beyond line of sight, and unrivalled platform stability and reliability. Its
versatility, ease of use and beyond line of sight capability renders it an exciting new platform for its
class.

e jcarusLabs — The team is comprised of 10 individuals who are passionate enough about airplanes to
do this whole competition in their spare time. The icarusLabs UAV is a dual-motor blended-wing-body
design that incorporates a ducted fan system for VIOL capabilities along with the range of a
traditional fixed-wing UAV.
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