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Bluefin

HAUV Makes

its Mark

by Greg Trauthwein, Editor

Advances in subsea vehicle technology are vapidly evolving to keep pace with
market demand ..or ..is rapidly evolving market demand driving advances
in subsea vehicle technology? Both could be convincingly argued, and regard-
less of your position, technology and demand seem to be running in a dead-
heat. MTR had the opportunity to garner the insights of one of the markets
technological leaders, David Kelly, President of Bluefin Robotics, who dis-
cussed the seven-year evolution of his companys HAUV — the Hovering

Autonomous Underwater Vehicle.

Like so many other stories of great k‘LhnnIngicnl inno-
vation, the story of the Hovering Autonomous
Underwater Vehicle — or HAUV — starts from academia,
entails investment from the military, and includes a col-
laboration of private and public entities.

Bluefin Robotics was born from the halls of academia,
founded in May of 1997, formed from a core team of the
Sea Grant Autonomous Underwater Vehicles Laboratory
at the Massachusetts Institute of Technology, with which
it is still closely associated. Along the path to 2009,

30 MTR

Bluefin has become a diversified corporate entity, provid-
ing a broad scope of technologies, from concept to fin-
ished product, across the scientific, commercial and mili-
tary markets globally.

“The Hovering Autonomous Underwater Vehicle
(HAUV) has been under development for seven years,”
said David Kelly, president and CEQO, Bluefin Roborics,
and its origination and development was driven by the
Navy's need for a truly efficient, autonomous hull inspec-

ton system. In short, the Navy wanted to develop a sys-
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The Bluefin Hovering Autonomous Underwater Vehicle (HAUV2) is equipped with a DIDSON Sonar mounted on an inde-
pendently controlled payload tray enabling 100% coverage of the hull. DIDSON is manufactured by Sound Metrics
Corp.
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tem that made a mu_gh‘ mundane, d.m_gcmm but impor-
tant task more efficient and safe.
" Bluefin's HAUV is cur-

Navy hil’ procurement I’A»F

Now in its “second-generation,
rently under evaluation by the N
its stated goal: an efficient fully autonomous hull inspec-
tion an[.

While the HAUV is stamped with the Bluefin name,
Kelly is quick to commend a long list of partners in the
project, partners thar include:

e MIT

*  Florida Adantic University (high speed acoustic com-

(feature based navigation & control)

munications)

* the University of Michigan (video feature-based navi-
gation, as well as mosaicing)

e \.L'L‘h\rt(‘ ';]ll“”";l[cd (”nir”l

Edf‘:‘L’[ fL'lll‘:"T]I[I“H.

around complex areas and real-time mosaicing),

The HAUVZ is two-man deployable. HAUVZ being
deployed in the summer of 2008.

¢ Acoustic View (mosaicing under EOD HULS con-
tract)

+  Sound Merrics Corp. (DIDSON Sonar) and

*  ScienceGL (3D rendering)
To dare, four vehicles have been built for the Office of
Naval Rese and the Explosive Ordnance Disposal
Hull Unmanned Localization System (EOD HULS), and
have performed well in eight demonstrations from San
Diego to Italy “From a \_|c\'([x)prnﬂu;i[ view, we have gone
from proof of concept into an engineering model which is

" said Kelly. “The US

ready to go into a production run,’

Navy is fully committed to the program; ONR on the

development side and the PMS-EOD office on the user
side. We are currently in Phase 2 of the EOD HULS pro-

!_:I'.I m.
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_

_- Heavy Cruiser

v

HAUV provides a stable plat-
form for sensors to capture
high quality data images of

subsea objects. This mosaic of
seafloor debris was provided
generated with AcousticView.

AUVFest'08
EOD HULS RTC&E
Trial KONDARI Sydney, Aun«raliu __-
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While the primary focus of the vehicle has been for a
specific military purpose, Kelly said thar there has been
serious interest in the vehicle for a wide variety of military,
port and harbor securiry, as well as commercial duties.

“Based on the platform’s original design objective, the
HAUYV is capable of rapidly and accurately surveying the
hull of a \hip removing the diver from mundane and/or
Li“‘":_:(,"r“u‘s \i[ll;l[i(‘n\'.“ K&'ll}' ‘.li{!, H(.' n()f(.'(i [h{‘[ ‘h{'
HAUV is designed, and has proven time and again
through testing and demonstration, to be able to survey

The 29 x 6 meter hull of the
King Triton was surveyed by
HAUV1B in April 2008. HAUV
collected enough data on to
allow AcousticView to mosaic
over 700 frames to render
this image.
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HAUV provides precise, accurate and persist-
ent positioning ideal for change detection
applications. Top Left: A representative track
of a hull survey. Top Right: Trackline data of
an actual hull survey. Bottom: 3D profiling of
a hull survey rendered by ScienceGL, Inc.

the hull - both the straight, flac casy portions, as well as

the complex areas around the shafts, propellers and rud-

(Il‘r\. I]l‘E]‘iT'l\_L: o nlinin’}i"( []1(‘ n(.".'ﬂi h‘r l“‘-'\'r in ]dl‘llri(‘ll\.
mundane and occasionally dangerous situations.

But while ship hull survey has been the driving force in
the development of the HAUV, “many other applications
have emerged as well.”

To illustrate ics funcrionality, Kelly points o HAUV's
pcr!'nrm;mu' at a recent demonstration, where a 200

meter long structure was survey in just 15 minutes.
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At AUVFest 2008, a 200 x 4 meter area of the
USS Saratoga hull was surveyed in approximate-
ly 15 minutes. Several mine-like objects were
successful recognized, as shown in this raw DID-
SON Sonar data.

Beyond performing ship hull inspections, the HAUV
which is designed to offer superior performance in low vis-
ibility and/or dangerous areas while performing long

and/or ndane tasks — will be suited to accomplish a

variety of jobs in the mainstream commercial marker,
including: ship hull inspections; industry Inspection
Repair Maintenance (IRM) missions for offshore rigs;
iligh \'nllllL' (Ul“ll]L’f(i.]] \'CS\CI‘Q. port L](i.“.[ic‘; J.HLI ﬂn‘\h(“c
structurces ‘vll(l‘l as IN(I [““Uring systems; Und('r\\".l[t'f

inspection in lieu of dry docking (UWILD); as well as

www.seadiscovery.com

dockside, pier and harbor bottom survey. Importantly, the
vehicle is outfitted with the sensors and k.ll‘.ll)ilil_\' for
change detection, a crucial capability in both security and
MAINtenance surveys.

While the current vehicle is suitable for commercial

applications, Kelly said it would be more reasonable 1o

Ui”rl[ 'I“.' Vi ]l' ‘«‘-"I'Il l]‘lﬁ}.‘ﬂ.’nl. more comime i.i"\' Hlli('

AII)IL‘ SCNSOIs [‘Ul' .‘upL'(“‘l( Iﬂi‘- M1S. BIUL"‘]I] i‘~ (ll[[L‘l1l|_\-'

working on its own comm I demonstrator HAUYV,

which is scheduled to be ru;ui).' for demonstrations to the
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commercial marker in the second half of 2009,

The Vehicle

The HAUV is an ROV-form-factor UUV that is a self-
l‘l‘l'l‘k'”\'d. LI]'II'I'I.!]III\'RI ll"\ll.'r\\'.ll\‘r \L'l!i&'IL', .]tﬂ\' o I)f
deployed by two people. It weighs 78 kg and measures 42
x 40 x 25 ¢m, and is made up of the following compo-

nenes:

six hubless bi-directional DC brushless thruste

a “lﬂi" CI('L[T(‘]]i(S ]]UllSing (ullt;lilling core t]'(]“il‘-

a I‘TL’\? ire (“l(’l'.\l". [L'(h-l[gt‘-lhl(. lA:‘ 1';\\'-’!1 [ill]ium
pl,)]_\'l]lt'l’ hil[[t’f.\'
. an il'll.iL'p(‘:ndL‘lHI_\' ulnlrn”L‘(l PJ_\'I();I(! lr.l‘\' ITI“I"][L'(I
with a D and a DIDSON Sonar

a 1200 kHz RD Instruments DVL

Sound Merrics DIDSON imaging sonar

flotation foam

!T:I.”'.l\l “’L‘Igh[

ta transmission between the vehicle and the operator
station is through a fiber optic tether, thou the tether is
only needed if the operator requires immediate data and
visual feedback. Otherwise, the vehicle is able to operate
free from physical connection, recording data for down-
load upon retrieval.

Central to the HAUV’s capabilities is its ability to
achieve full hull-relative navigation control, meaning that
the vehicle can be operated without having to install any
equipment on or around the hull,

While designed to work autonomously, the operator
can, with a tethered HAUYV, take control via joystick and
steer the vessel for a closer look at objects of interest.

“You toss the vehicle in the warter and it goes,” Kelly

said. The vehicle senses the hull by DVL, and relat
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ation and control is via DVL, IMU and depth sens
The vehicle maintains a consistent and safe distance away

from the hull, and six thrusters provide control as the

vehicle navigates its survey path.

“The capabili uirem is to do the job without
having any ‘a-priori’ knowledge of the hull to be sur-
' ]\lfi]\ Silid. Siﬂg D“)S()N Prl'l‘-'idk‘d 3 SOUIR{
Metrics, the HAUV consistently provides a video quality
picture in turbid or da

The vehicle is d;‘»ign for case of operation, and
according to Kelly one of its main advantages is the fact
that a trained ROV operator is not needed to run a mis-
sion. Before deploying the vehicle, the operator needs o
simply answer five que (such as stand-off distance,
spacing berween passes, etc.) in the Bluefin Operator
Software Tool Suite; place the vehicle in the water and
drive it close to the hull, on the surface, under operator
control. The operator then, on the compurer, clicks
“auto”, the vehicle senses the hull by DVL, and the vehi-
cles six thrusters provide control as it navigates a survey
path a consistent and safe distance from the hull. Data
from the DIDSON sonar is viewed in real-time via the
fiber optic tether, or, when in operation in full
Autonomaous ”]l)lii’, [h(’ ll.lf.] i} eco rd{'d il”(l et riﬂ'\'(’d \'.'i(]l
the vehicle.

While the v s fully autonomous, the operator can
take control of the vehicle via a joystick to revisit a partic-
ular area of interest. Even in this mode, however, the vehi-
cle maintains an optimum altitude and position from the
hull.

According to Kelly, achieving hull-relative navigation
and control with limited prior knowledge of the hull was
one of the greatest challenges in creating the HAUV, but
ironically, with the vel s success, this challenge has

essentially become a strength of Bluefin Robotics.
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The HAUV can survey complex
areas such as a ship's propeller
as shown in this raw DIDSON
Sonar image.
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