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Time since KOMNGSBERG was established

2{-}4 y2ars 8 maonths 5 days

21:05:19

+200 YEARS OF TECHNOLOGY INNOVATION

From deep sea to outer space
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CLIMATE CHANGE
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KOMGSBERD

Hidrografia

Historia
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First Echsounder in NOAA around 1930

KOMGSBERD

Kongsberg (SIMRAD) disefia
su primera ecosonda a
mediados de 1950s
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KOMGSBERD
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l Sonar Ondas sonoras retornantes

KOMGSBERD

Eco-Deteccion
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KOMGSBERD

WORLD CLASS — Through people, technology and dedication

Reflexion de Fondo

Water surface

Seafloor

Received signal

Time Bottom detection: Travel time T
v / down and up again

KONGSBERG PROPRIETARY - See Statement of Proprietary information

N



FORMACION DEL ECO

KOMGSBERDG

Transmision

Aplicacion de la Ley de Snell, en principios acusticos

-

|
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Rendimiento en alcance: La Ecuacion del Sonar

Para trabajar eficazmente el eco proveniente de un objetivo distante debe ser lo suficientemente

KOMNGSBERD , ) ) i ., . . )
MAS fuerte que el nivel de ruido en el ambiente: La Proporcidn Entre la Sefial y el Ruido (The Signal-to-
Noise ratio —S/N)
SN = SL. -2 L-NL+BS+DI
Source Level Noise Level Directivity Index
power Seastate. ship noise how focussed the energy 1s
Receiver Bandwidth toward the target and how
. L. ... electrical interference sensitive 1s the receive in the
Transmission Losses arget direction
(2x here to there and back)
ﬁphﬂl'i':i:“ Spl'cuding BﬂCkSCﬂtter Stl‘EI]gtl]
Ocean Mapping Group attenuation — frequency backscatter coetficient (sediment type)
» & ‘ 40logR + 2aR grazing angle
Univrsiyof New Bruswich ensonitied area (pulse length — beam width)
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Transducers

KOMGSBERD
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KOMGSBERD

Tanque de pruebas de las
ecosondas

Se realizan pruebas de:

- Impedancia

- Directividad de los haces vy
|6bulos laterales

- Sensibilidad del Receptor

- Eficiencia

Cada transductor hecho por KONGSBERG se prueba individualmente en tanque de pruebas

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information
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El Haz del Transductor

KONGSBERG Direccionamiento de los Haces (Beam Steering)

Fuente Acustica (placa)

N

TD Monolitico L

L

N\

Sefial

TD Multielementos

La placa se sustituye por un niumero de elementos que estan conectados.
Esto es necesario para poder hacer el ‘Direccionamiento de los Haces'.

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information
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Haz
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El Haz del Transductor

KONGSBERG Direccionamiento de los Haces (Beam Steering)

Supresion de Lébulos Orientacidn de Haces

Dt=L*sin(A)/c

5
o

4

=

Signal 7

Signal

EEEEaE

v

Los l6bulos laterales son controlados mediante la aplicacion de

patrones de ponderacion en la sumatoria El arreglo virtual es creado por la aplicacion de diversos

retrasos de tiempo en los elementos en el arreglo real
WORLD CLASS — Through people, technology and dedication



Levantamiento Multihaz vs. Monohaz

KOMGSBERD

Datos EM3000
200% de cobertura

= "

DTM de 0.5m (efecto ilum-solar)
Creado con: Filtro ponderado variable

Monohaz - 10grados
(50m espaciamiento entre lineas)

Considera: - Tamafio del ‘footprint’ - Confidencia de las sondas

N|hnology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information




¢Que productos genera un sonar multihaz?

1. 100% de cobertura batimétrica
2. La deteccion de objetivos

3. Distribucion de sedimentos

4. Datos de la columna de agua

KOMGSBERD

swath width is depth
¥, dependent

Aig\ s Zx Corredor de profundidad
Qu 2 — datos batimétricos de
alta resolucion

£ La intensidad del eco -
"‘ indica el tipo de sedimento
- del fondo marino

Ocean Mapping Group
V."-S,;(/ \ j’{ \.‘\ ‘
g o
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Relacion en Tipo de Pulsos

koncseert  DUTY CYCLE LIMITATION:
CW - dual swath
Chirp - single swath

CHIRPED PULSES -

40ms 76 kHz - 500 Hz BW
20ms 79 kHz - 500 Hz BW
40ms 73 kHz - 500 Hz BW

® 3ms 76 kHz-cw @
§ 3ms 79kHz-CcW §
g 3ms 73kHz-cw g

EM710: CW v.
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KOMGSBERD

Busqueda de
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Columna de
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KOMGSBERD

Sunken Ship, EM2040

Busqueda de
Objetos en
Columna de
Agua

Pecios

QPS
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KOMGSBERD

Una Herramienta
para cada
necesidad
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SHALLOW WATER MAPPING i ]

World Class hydrographic solutions for the littoral zone KONGSBERG

<:+ ) ROV Surveys

| |

-
<j* Dredging operations ; Port and inland T S u
J - 1 '/ waterways
A e "";”{ : 3 - &
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G“ Search and recovery
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Lagos, Embalsesy
: Centrales Hidroeléctrica
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Recreativo

KOMOSBERD

any lisblty for the use of this map. Tho suggesied
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Online Store © 2014 ART TO MEDIA 3 Waterproof Dive Map Art Director Offo Wagner, Production Director Raymond Poudrier.
1 Dive Safel Made in USA
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Aplicaciones Aguas Profundas

Ley de Mar .
Busqueda de Hidrocarburos

Emanaciones de gas

Investigaciones académicas de tectonica
Rutas para cables y tuberias

Busqueda y rescate

KOMGSBERD

B v e e

Plains

e & (4km+)
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KOMGSBERD

Investigaciones
Multidisciplinarias

Hidratos de Metanoy
Emanacion de Fluidos

WORLD CLASS — Through people, technology and dedication
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KOMGSBERD

Aplicaciones Geofisica

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information 28



KOMGSBERD

w
S
[=]

temps TWT en ms
(48] [$%]
02 (2]
o o

Aplicaciones Geofisica
TOPAS / SBP / GeoPulse

WORLD CLASS — Through people, technology and dedication
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Aplicaciones Geofisica
TOPAS / SBP / GeoPulse

number of detected seeps
SEE8888

7100 200 300 400 S00 500 700 800 900
water depth (m)
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TOPAS PS 120

70ms
EA440 Sub-Bottom GeoPulse Plus
30ms 106ms
~ Q "

— .

»
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TOPAS PS 40
120ms
TOPAS PS 18
300ms

Sub-Bottom 300
300ms

Sub-Bottom 120
300ms

*performance depending on sub-surface characteristics




KOMGSBERD

Calibracion de Datos
Sistema EK80 y EK60

vvvvvvv
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KOMGSBERD

Respuesta de Ts vs Fq

Respuesta de frecuencia para
varios objetivos

FM pulse: T =20 ms, BW =5 kHz, Vc= 71 kHz
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KOMGSBERD

Estudios
Pesqueros

Biomass analysis

WORLD CLASS — Through people, technology and dedication
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KOMGSBERD

Multihaz de Pesqueria
Sistema ME/O
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Aplicaciones

Ingenieriles
KOMNGSBERD MS:I.OOO

ata collected by Nautilus Marine Goup, LLC., Lansing, MI,
Kongsberg Mesotech Ltd.

- e Position the head
o s s TR M 3 Drawing® Mark W. Atherton, Echodas and Images
b ? My L R ’:?.:g 1

»  perpendicular to
pier (or dock wall).

t i
.

gl ’ o ' ; ; Current flow

30° vertical fan
beam
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KOMGSBERD

WWII Hawker Hurricane
Fighter Aircraft

Aplicaciones

Ingenieriles
MS1000

At NN Shasrdta Sohoan ann dmanes

“cennlel
»

Sonar record courtesy Peter Diving,
Russia

1900s shipwreck in Lake Ml courtesy Brian Abbott,
Nautilus manne Group, LLC.

: Verlizal Searn vrghe
14

Sntew she st i N BRI AT N
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KOMGSBERD

Construccion de Nubes
de punto 3D :

5 Above
water laser
SAL imaging

o'
o -
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¥ &l,'.; i :
AP, 3 aite :

Waterline elevation
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KOMGSBERD

Sistemas de
Navegacion Acustica
Sub-Acuatica

-
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Telemetria acuUstica

Plataformas Autonomas
Monitoreo Ambiental

KONGSBERG V(LI | “'l"'

‘ | il Illlh“!



http://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/54B1ABD6FC33D1C3C1257EDC003EB9F9?OpenDocument
http://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/54B1ABD6FC33D1C3C1257EDC003EB9F9?OpenDocument

Monitoreo Geodésico

Monitoreo de movimientos del fondo
oceanico (deslizamientos, slumps,
tectonica, etc)




Transmission buoy/

Lander with SOS
module e
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25+ years of experience developing unmanned solutions for marine applications
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Plataformas Autonomas para Monitoreo

KOMGSBERD

www.saildrone.com Waveglider

o)

'or" o

www.liquid-robotics.com

Buoy -
= , &

/ LT
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El desarrollo de la tecnologia auténoma en

KOMGSBERD

el futuro inmediato

Buque de investigaciones autonomo SEA-KIT

Buqgue de levantamiento completamente autonomo. Basado en un
concepto mixto de tecnologia AUV-USV

El buque SEA-KIT proporciona una capacidad oceanica de proxima
generacion, de largo alcance y de larga duracion que no existe hoy
en dia. Es capaz de operar sin asistencia durante meses a lavezy es
el primero de una nueva generacion de embarcaciones que realmente
puede operar de forma independiente.

Puede llevar hasta 2.5 toneladas. Habilitado con sistemas
automatizados y acusticos (multihaz, monohaz etc.)

Usa ‘K-MATE’, que es un sistema de control de vehiculos autobnomos
de superficie. Disefiado para seguir misiones planificadas, ademas de
proporcionar operaciones supervisadas globales o incluso el control
directo del operador para tareas complejas.

Lanzamiento en Septiembre de 2017

WORLD CLASS — Through people, technology and dedication
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KOMGSBERD

ZERO (’((' 1 YARA

Embarcaciones Autbnomas s B o &5 | BirkeLan
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Connecting the Ocean Through Data




KOMGSBERD

SIS 5 controls three EM-Systems from mothership I

SIS 5 controls three
EM-systems from mothership.

49

MBR used in subsea mapping
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SIS 5 controls two survey vessels from shore.
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KognifAl
KOMOSBERD Hardware - PC's / data storage
Developers

Domain experts

[ ] [ ]
Kognifai ikl

Processing experts

ESRI

Tools and applications
Other data

Kongsberg’s Open
Digital Environment

MERGE INFORMATION

DATA TRANSFER

REMOTE OPERATIONS

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information



Partners

coNasEERS Boost Productivity: Kongsberg Maritime assists in configuring the connection
between storage and partners for seamless integration.

@esri" EARTH ANALYTIC @ # GEOCAP

ESRI EARTH ANALYTIC GEOCAP
The global leader in spatial analytics Specialists in science-based geospatial Specialists in geographical information
analysis and systems architecture design and visualization.

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information
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KOMGSBERD

Deliverables

« Storage
« Virtual Machine

« Connection to Partners

53
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SIS 5 on the mothership connects to Mapping Cloud
and uploads data

Data is made available to onshore personnel and partners

' =

S0, =
\ — [ i}
P / N e LR A
\qj : —
= H=H =
1 ]! PRty — (oo
- - ‘_‘L-'-';-‘:-;—-.f"- w’f\_‘_,,t‘
SIS 5 on the mothership connects to Mapping Cloud and
uploads data. The data is then made available to onshore )
personnel and partners. F
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SIS 5 controls two autonomous survey vessels and
uploads data to Mapping Cloud

-

-------- - C; B T C;

O

SIS 5 controls two autonomous survey vessels and

uploads data to Mapping Cloud. -
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Mapping Cloud

KONGSBERG Visualize, analyze and share multibeam data in real time

WORLD CLASS — Through people, technology and dedication



Mapping Cloud

KONGSBERG Based on Kognifai

B Fraangen North [1be) I Sesco | * m vy o
< C | @ Sikker | nrtesi/geccap.geodatanc/kong:zbe &

‘ Breiangen North (live) Kongzberg

Q Add Data ¥ x

a@gaa . .

Subsurface 3D Viewer x

|

3+ 10,335 53,495 Dogeas 5 — Exd, HERE, Garmin, USGS, NGA el e
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KOMGSBERD

WORLD CLASS — Through people, technology and dedication

Mapping Cloud

https://kongsberg.com/mappingcloud

Bl Mapping Coad - fanal %

& C O @sSecure htpsyww.. AW O @ ¢« © P 4 ©

kognitEll CAMLOG DEVELOPER ECOBYSTEM

© Mack Catalog / Sutens £ Magizing Cloud

Mapping Cloud

Visushos, sngyze and share mutbeam dats nred Lime, Access your dats st sy
time - work from anyahona

1 Choud compuieeg fnoss Lhres b o Wt Leoasss . Kogrils e ne
AraranT pour cbara e, wimoasl iy W N =ofrwans ans gl
" Elod in Lha Kogrsral cowd. Thiz

SIS you &l you
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sUiUr g vebuette pagii,

Iransmit data from vesseal 1o cloud in real-time to
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https://kongsberg.com/mappingcloud

KOMGSBERD

AT A GLANCE:

Data Sto ra ge Image: David Thor Odinsson
Processing
ESRI interfaces

Easy storage of different types of data in the Cloud
= Upload and distribute real-time data

= Use the Cloud to manage sharing, processing and archiving

= Run your existing applications in a virtual machine environment

= Share results with partners and customers through web browsers

WORLD CLASS — Through people, technology and dedication



KOMGSBERD

Working with

partners

Skills and experiences
can be shared to build a
complete picture.

MBR used in subsea mapping

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information 60



Partners

Every cloud can talk to each other in the virtual atmosphere

partners

—

: cloud network é e fgf _;%1 __4, ;
lll u eme ssde s s st e ... - — =
ﬂ L
i :

hot storeage partners local operetor

kognifai : local operator

B

=

hot storage
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Connecting the Ocean Through Data




1/3 COVERED BY LAND B
THE REST IS COVERED BY KONGSBERG

cn—

The complete multibeam echo sounyéf product range

MASTERS IN SOUNDING YOUR WATERS
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KONGSBLERG

THANKS

Gracias
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