GCO&DO

NICE JEWITSH “THE
GIRLS GONE BAD NUTCRACKER™

Che Virginian-~Pilot

Gar Fsh prar | K08 | FROTONLINGSO

il . CAF T S veCIRELLY BEOT

%, Saw the boat s Betien At PROARSE L0,

BOAT WITH SENSE
CAN STEER ITSELF

Navywarfare cenler lests a
craft with a brain of its own

By Matibew Jonss
The Virgiman: Filos
FORT MONROL

Subject: Loak Mom, no hands.

Full name: Autonomous Marttime
Mavigation Unmanded Surface Vehicle,
AMMN USY foc shact.

English translation: a boat that drives
itsglf,

In development fior most of the past de-
cade, an experimental craft is now ply-
ing local waters as its developers fine-
tune its thinking.

“We're mot giving the boat & seript -
w'm&ﬁui‘tl%umﬂmﬂm
of the burtant Departersent at the
aval Surface Warfare Center.

Hansen has been pursuing the concept
for several years, The boat is a collabo-
ration between the warfare center and
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[ soar| Unmanned Surface Vehicle being
Lested in Bay; next up is James River

Canrinued from Poge [

Spatial Integrated Systems,
a Virginia Beach engineer-
ing design and development
COmpany.

Tha boat is net driven by
remote control; there is no
ane with a joystick back at
home plate. The vessel has its
0w to perceive what's
around it, and its own brain, o
react to that information.

Its task, for now, is 1o patrol
of f the heach at Fort Monroe
in a rectangular test range
that measures 0.8 by 0.45
nautical miles.

On Friday morning, Sam
Calabrese cased the USV out
of the fort's docks and into the
Chesapeake Bay. His job is to
take the vetsel toand from the
test range and to take over if
anything goes wrong. Three
onboard tecknicinns monitor
the boat’s systems, Eventually,
none of them will ride along.

Calabrese cranked the 40-
foot craft up to a brisk 35
knots, skipping over choppy
2-foot waves in thebracing De-
cember breere. The target, a
30-foot harbor security boat,
followed along.

Onece at the range, Cala-
bress musde radin contac] wilth
the target and the base, then
hit a button and relinguished
comitrol.

“Drew! Yours!™ he velled
back to Drew Sellers, a rech.
nician with Spatial Integrat
od Systems.

The engine kicked in on its
own and the boat began its pa-
trol route, scanning the ares
with a combination of X-Band
radar, stereo cameras, a global
pasitioning system, an inertial
measurement unit, a second
camera array, and a marine
VHF-hased autematic identi-
{ication system.

The data from these sen-
sors were fed into sofltware

The goal is to parfect
how the vessel “sees™
and identifies objects,
and then how it
rélates them to one
another, just as the
human brain does

constantly.

and through algorithms sim-
ilar to those used on Mars by
MASA rovers, which also have
to operate Sulonomously,

Suddenly, the USY made
& sharp left turn and picked
up speed. It had found some-
thing. Up ahead, the targer
boat motored by. But as the
USV closed in, it veered aff
1o the left. Turns out it hadn't
picked up on the boat this time
but rather & passing wave or
something else.

The USV disengaged and
resumed randomly patrolling
the search box. At one point it
was heading straight for one of
the Bay's range lights, which
stood on a platform above the
vaves, But the boat's obstacle
avoidance software kicked
in and the cralt maneuvered
smoothiy to the side.

Meanwhile, the trawler be-
gan another pass through the
box. The USY locked onto it
again.

“Intercept,” Calabrese
called, keeping score, as the
USY hit 12 knots and circled
arvunsd behind the trawler like
a sheepdog. “Engage™

The USY matched the trawd-
er's course and B-knot speed,
staying back but maintaining &
prisence, all the while sending
photos back to the command
center on shore.

After several more passes
and engagements, Calabrese
aszumasd control and both ves-

sels headed back to the pier.

Hansen said the systom
iz currently like the cartoon
character Mr. Magoo, who was
intelligent but half-blind. So
the next big investment will be
Lo increase its perceplion.

That will mean an upgrade
to K-Band radar, which pro-
vides a smaller range but high-
er resolution. The team also
hopes to incorporate laser-
based lidar, which in testing
has spoited a d-inch object m
130 mcters, as well &s a 360-
degree camera and & gray-
scale optical correlator for
real-time target recognition,

The goal is to perfect how
the vessel “sees” and identi-
fies objects, and then how it
rielates them to one another,
Just as the human brain does
constantly.

“In the end,” Hansen sakd,
“the goal is to creste a virtua)
world in near real time.”®

The system is scalable to
vessels of any size, making
itz applications numerous,
said Rick Simon, program
manager for Spatial Inte-
grated Systems.

Future missions could in-
clude guarding oil platforms,
minesweeping, mapping sea
lanes and patrolling ahead of
battle groups.

The plan is to send the boat
up the James River to Rich-
miand by the end of this month,
arméd only with observers,
maps and a destinotion. Later
trypa are planned to Washing-
ton and o Navy strike group
exercises.

As the program moves
from the research and devel-
opment phase, Simon said the
hiope is to land it on an sdmi-
ral's wish list.

Until then, the testing and
tweaking will continue,
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