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Experiences with compact tightly
coupled GNSS/INS multibeam
echosounders

Second Mexican Hydrography CONVENTION
Manzanillo, Colima - Mexico
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@ Established 1995
@ Revenue > $75M (2013)
€ > 150 Employees
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FORWARD LOOKING SONARS

BATHYMETRY SONARS

INTEGRATED SYSTEMS

SOLUTIONS

Subsea Products
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SONAR Early Hlstory

Araie 24, 192xr
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SONAR Resent History

Complexity
(Closely linked to Price)
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ntegration : EXAMPLE o
Sound
Velocity
Receiver

Transmitter

Antenna GPS

Processor
(With Fans)

Laptop

And Many Many cables




o — .
’%‘;_ﬂ' Y 3 f' > gy ’: "-5'“' ‘ : :— _.:_— Aé:- AT >
g = g Tesmtiesd

G

NSS/INS Benefits
g7

Robust positioning solution

Keep positioning during GPS outages
Improve dynamic performance

Simpler installations

Utilizes raw observables from GPS and INS




Ease of use
Simple installation
User interface simplification
- Automatic gain

- Automatic Power ON/OFF
Adaptive range
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Sidescan Analysis

iveep Time 800 pe

Bandwidth 50 MHs (up)

Frequency Ran

75 xHz 425 kHz

Ping Nusbear

The ability of the WBSM to see
beyond the edge of the swath can

Ping Rate

be a very handy feature to be
Packetaod€a, 0 in 10 sec used for scouting/Recon work.
Nadir Depth 10.9m
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Bathy Swath Width
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Moonpool Installation Example

Sonar (IWBMS) in
FWD Moonpool
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Data from China MSA survey

vessel “Hai Heng Yi”. Processed
by China MSA using CARIS HIPS
with large vertical exaggeration.
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Over the side Installation Examples
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DATA Examples, Boat, Plane, Cars

Subic Bay, The Philippines, Japanese Patrol Boat - 16-26m Depth

‘Color By
¢ Depth

Two cars —one
upside down with
front wheels
turned. Depth 9m

Z Scale =10




Bank to bank -

ipping to customer was easy. Expensive

components hand-carried to reduce SUFVEY 180 deg
insurance risk. Rest went as standard Coverage a0
checked luggage on Delta Airlines.

One person may easily transport |
entire kit nearly anywhere (the i
wheels on case help!) .
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This image
shows the
standard
deviation
between the
two data sets
in feet.
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RAPID Installation Examples Fishhawk Lake
Speed-Rail
utilizing 2”
aluminum pipe,
mounted all
sensors, fitted on
site.

Battery operated

Full coverage in 5 ft water
depth. Dredge marks clearly
visible in 3ft cell size

CHS

Canadian

Very Shallow
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MS Hamburg wreck
% Color By
Depth
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USV Installation Examples

& MARITIME
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Inertial Motion Unit

Sonar Pole

Senar Interface Unit

NORBIT WBMS sonar




ROV Installation Example
(Alternative Positioning)
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Conclusion

@ Established 1995
& Revenue > $75M (2013)}F
€ > 150 Employees

Sound
Velocity
Receiver

“=DEPTHS B el

o Inertial gatio
NORBIT Subsea sonar recohution

€ Hull Mounted

@ Over the side

& Vessels of
opportunity

€ Usv

€ Towfish, ROV, AUV
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SOUNDING

It’s been said that bathymetry is one of the world’s
oldest professions. If o, the study of lake and seafioor
depths has just taken a long-awaited and historic step
forward. Two innovative partner companies— NORBIT
Subsea and NovAtel®—have, for the first time ever,
integrated GNSS and a MEMS-based inertial navigation
system within a single, self-contained sonar unit.

KNOWING HOW DEEP THE WATER IS under

one’s vessel has been & must for safe navig

thousa e rise of maritime trade

and naval warfare, highly valable and strategic
charts derived from seafloor mapping became close-
Iy guarded secrets. Today, governments, militaries,

telecommunications and petroleum companies,

ac ic insf s and many more continue to

chart the seafloor for a variety of reasons.
The stage thus set, enter NORBITS new iWBMSc

mulitheam sonar, featuring NovAtel's Synchronized

Position Attitude Navigation (SPAN) system.

“There are really

re major components here,”
Atel's Ryan Dixon. “The In
Measurement L

rtial

explaing 2

t (IMU) is manufactured by
3 and

interface cards, and the real technology element

Sensonor. NovAtel manufactures the G

nsonor l\ll' NORBIT tl en m.i_kn the

multibeam sensors, which incorporate all of these

and

components.”

The IMU Dixon is referring to is Sensonor’s  going from an aftermarket GPS glued to the dash-

STIM300, a Micro Electromechanical board to a built-in unit.”

(MEMS)

and size const

device for we

environments, replacing previous bulky and B TRY 101
cumbe tems. Bathymetry is the marine equivalent of topography
“The fi d product is vastly s er for anend  and it generally involves the use of a sonar transducer

m the surface and

customer to inst ead of hav that transm

1" says Dixon. I a sound palse

ystem to plug in alongside the  records the returming signal as it bounces back

totally separate I

items like the computers and multibeam, all  the bottom.

of the navigation equipment is directly and ir

ibly Bathymetric surveys need to be completed

embedded into the multibeam equipment. It a reasonably short period of time in order

FIGURE 2
The NORBIT

WBMS.




