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It's the delivery service you've always
wanted: just place an order using your
tablet, then sit back as the system
dispatches a delivery drone, plots its flight
path, guides it past obstacles and finds a
suitable landing spot near you. The
Autonomous Aerial Cargo/Utility System
(http://www.onr.navy.mil/en/Science-
Technology/Departments/Code-35/All-
Programs/aerospace-research-
351/Autonomous-Aerial-Cargo-Utility-
AACUS.aspx) (AACUS) may sound like Jeff
Bezos' futuristic plan for Amazon. In fact, it
has been developed by the US Office of
Naval Research for battlefield resupply
missions, and it is already here.

Amazon's proposed 'Prime Air
(http://www.amazon.com/b?
node=8037720011)' delivery service using
small quadrotor drones received a lot of

publicity before Christmas. It's hardly unique: a slew of companies have
unveiled plans to use drones to deliver flowers, pizza, beer, medical supplies
and all manner of other things. Most of these are publicity stunts
(http://www.youtube.com/watch?v=on4DRTUvst0) or, like the recent April
Fool story of a Dunfermline bakery's aerial cake deliveries
(http://www.dailyrecord.co.uk/news/scottish-news/award-winning-scots-
bakery-set-use-3320052), spoofs. A few, like Matternet's proposed service for
delivering medical essentials in developing countries, are serious plans, but
some way from being realised. Amazon has purchased Kiva, a company whose
robots move shelves around in warehouses, but there is no sign of any similar
activity in the drone area. Prime Air is some years away.

Other drone deliveries may be pie in the sky, but the US military has been using
unmanned cargo helicopters for some time. The US Marine Corps deployed two
K-MAX 'flying trucks' to Afghanistan in 2011, initially on an experimental
basis, to supply remote bases. The K-MAX can carry over 2,500 Kg of supplies
slung underneath it on a twenty-five metre cable. The drones have proven a fast
and efficient alternative to vulnerable road convoys. They have delivered
thousands of tons of supplies, flying long hours in all conditions. They can
place a pallet on the ground within three metres of a designated spot, day or
night.

Current operations with K-MAX require a prepared landing site and a technical
specialist at the drop zone to guide the helicopter in by remote control. The new
AACUS, part of a five-year effort costing $98m, automates the entire process. A
combination of sensors and software makes calling in supplies child's play, and
it can be fitted to a variety of helicopters to turn them into automated delivery
drones.

AACUS is controlled via a highly intuitive table interface, and the helicopter
maintains two-way communications keep the operator informed. In a
demonstration at the Marine base in Quantico, Virginia in March, a Marine

Lance Cpl. Cody Barss using a handheld tablet to request resupply John F Williams/US
Navy
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called in a resupply to an unprepared landing site after just fifteen minutes
training. Future versions may feature voice or gesture control.

Sensors allow the helicopter to see and react to overhead power lines, trees,
and objects on the ground. The ONR has not revealed details of the sensors, but
they are described as being low-cost, and judging from some recent ONR
research in this field they may be based on clever stereo cameras with depth
vision.

If the requested landing site is occupied by another helicopter or otherwise
unavailable, AACUS automatically diverted and scan the area to find a nearby
alternative. AACUS can fly in bad weather; one design goals was flying in more
extreme conditions than a human pilot. It is intended to be able to land on a
one-in-four slope in 27 mph wind, but this has not yet been demonstrated.

The system is smart enough for what the makers call an "aggressive no-flyover
approach," meaning that it can come in and land without having to fly around
and survey the area first. This may be important in a battlefield situation where
the delivery site is in the line of fire; it is also more efficient and creates less risk
of air traffic congestion.

The recent demonstration in Quantico involved a K-MAX and an MH-6 Little
Bird. This was to show that AACUS is 'platform agnostic' and can be fitted to
different types of helicopter, including those which like Little Bird are generally
flown by a human pilot.  Drones have several advantages - they fly longer shifts
than human pilots, never get tired or distracted and never take a holiday. They
are also expendable, and can be flown in situations too risky for a manned
mission. AACUS is designed to be low-cost, and it's easy to see large numbers of
older helicopters finding a second life as cargo drones.

AACUS is currently a prototype, but the initial K-MAX deployment showed how
quickly new developments in this field can go from experimental to routine.

AACUS will initially be used for the sort of missions K-MAX's are doing already:
hauling food, fuel, medical supplies and ammunition. This may be expanded in
future to include carrying passengers, or casualty evacuation from hotspots too
dangerous for a manned helicopter. However, even though they may be safer
than manned helicopters, there is still a degree of caution about letting
unmanned systems transport humans. Politics may be more of a delaying factor
than technology.

Flight rules currently limit the use of drones in civil airspace, but the attractions
of something like AACUS are obvious. This cost and availability of pilots is a
significant factor for companies which, for example, provide frequent to oil
platforms and other remote sites.  Technology like AACUS is likely to filter down
to smaller craft, down to those quadrotors set to make deliveries for Amazon
and others.

For the meantime, drone delivery on demand is already a reality for the Marines
-- but don't expect them to be the only users for long.
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K-Max helicopter equipped with the Autonomous Aerial Cargo/Utility System (AACUS)
technology during an Office of Naval Research (ONR) demonstration John F Williams/US
Navy
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An MH-6 Little Bird helicopter equipped with the Autonomous Aerial Cargo/Utility
System (AACUS) technology John F Williams/US Navy
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