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Commercial Business Unit QFLIR

cl-'I.IR i Rayma”'ne Serllot Maritime & Security $374 30%

SEE YOU AT SEA!
Maritime electronics
Thermal maritime cameras

* Qutdoor & Tactical Systems
» Thermal security cameras

» Visible security cameras

» Software and analytics

+ Intelligent Transportation
Solutions

Industrial Business Unit
Instruments & OEM $680 40%

» Buildinginspection cameras

* Electrical/ mechanical cameras
* Lab /R&D cameras

* Test & measurement tools

+ Firefighting cameras

+ Thermal camera cores

+ Commercial UAS

Defense Business Unit

Surveillance & Detection $646 38%

Airborne/Maritime/Land
Systems

« Border surveillance

+ Tactical vision

» Radiation detectors

+ Explosive Detectors

» Chemical-biological Detectors

* Mass spectrometry system
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SFLIR

FLIR Maritime Organization

2 Brands focusing on commercial maritime
» FLIR for thermal
« Raymarine for electronics

300 employees, $200M sales

* 190 employees in the UK, 60 in the U.S.A, 50
ROW

R&D team of +100 Engineers

» Leveraging 90 years of company's experience in
sonar, radar, pilots, instruments & displays

« State of the art test & gqualification facility incl.
3 boats

Production in FLIR SBA and Tallinn as well as EMS in
China and Hungry




Maritime solutions

Navigation

Situational Awareness

Applications

Fishfinding / Sonar

Autopilot Control

Proprietary - Company Confidential ©2019 FLIR Systems Inc. Information and equipment described herein
may require US Government authorization for export purposes. Diversion contrary to US law is prohibited.

Value Proposition

Confidence & Safety while Boating

Innovative/Integrated Products

Global Dealer Support Network

Robust & Reliable

$FLIR




Recent Product launches

« Axiom XL - 16", 19" 22", 24" displays

« RXV1000 3D Chirp sonar

« REALBATHY

« DOCKSENSE

« (Juantum Doppler and Magnum Radar
« Lighthouse software release

SFLIR
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Exclusive order Special order Order 1a Order 2
Aids to navigation and
significant topography3 0.5 1.0 2.0 5.0
Coastline and topography less
significant to navigation 5 10 20 20
horizontal uncertainty (m)
Depth
horizontal uncertainty‘ (m) 2.0 2.0 5.0 + 5% of depth 20 + 10% of depth
vertical uncertainty a=0.15 a=0.25 a=0.50 a=1.0
" \'/“: +(b-df (m) b =0.004 b =0.0075 b=0.013 b=0.023
________ df.d_epth d = depth ) d = depth d = depth
Cubic feature >05m >0.7m atleast>2m > 10% of depths
detection capabilitys >0.2m (bar sweeping) >0.3m (bar sweeping)  or 10% of depths
“Full sea floor search” required required required required
Fairway areas’ Exclusive decision 0-20m 20-100 m 100 m -
Other depth areas’ Exclusive decision - 0- 100 m 100 m -

Proprietary - Company Confidential ©2019 FLIR Systems Inc. Information and equipment described herein
may require US Government authorization for export purposes. Diversion contrary to US law is prohibited




S-44

TABLE 1
Standards for Hydrographic Surveys

$FLIR

ORDER

Exclusive

Special

1a

1b

2

3 (Imprecise)

Examples of Typical Areas

Shallow water in
Harbours, berthing
areas, and
associated critical
channels with
minimum under-keel

Harbours, berthing
areas, and
associated critical
channels with
minimum under-
keel clearances

Areas shallower than
100 metres where
under-keel clearance
is less critical but
features of concern to
surface shipping may

Areas shallower
than 100 metres
where under-keel
clearance is not
considered to be an

Areas generally
deeper than 100
metres where a
general description
of the sea floor is

issue for the type off considered

All areas where the
accuracies do not
meet the
requirements of the
previous orders

clearances or exist. surface shipping | adequate.
engineering surveys expected to transit
the area.
Horizontal Accuracy im 2m 5m + 5% of depth 5m + 5% of depth | 20m + 10% of > 20m + 10% of depth
(95% Confidence Level) depth
Depth Accuracy for a=0.15m a=025m a=0.5m a=05m a=10m Same as order 2
Reduced Depths (95% |p-0.0075 b =0.0075 b=0013 b=0013 b=0023

Confidence Level)

L))




$FLIR

BATHYMETRIC
CROWSOURCING

S-44

Where do crowdsoucing fit in to 5-44 and can
areas be measured with less guality depending
on type of use?

How do we guarantee maximum guality on
crowd sourced data”?

Al Regulation, P77

y



CROWSOURCING

Crowdsourcing
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Overview FLIR REALBATHY

» Using a Geospatial Data Abstraction Library
« With open Source Geospatial Foundation

« We compile from source

» |nverse Distance Weighting for Interpolation
« Creates a Digital Elevation Model

» Raster with values O to 255 representing different depths

« (Geospatial Data Abstraction Library for contouring
» Creates GEOJSON Vector - can output to a handful of vector formats.

» Uses Digital Elevation Model for values to create lines and labels for lines

y
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Overview FLIR REALBATHY

High level flow:

2D depth points

Depth Feed from — BealBathylib.- —— Interpolation —_— rid senerated and
MFD calls addDatal) grce )
store

Database

—
)

z | -
/ N,
/ N
™,
AN
Rx5ChartDraw Grid points are N DEM is generated Contour is
. N
render code f:alls. selected from th.e \\ and returnad to generated and
RealBathyLib - — database and grid Rx5ChartDraw returned to
Rx5ChartDraw

generateContours() is created for the

extent and scale
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Overview FLIR REALBATHY

* HyperVision 1.2-megahertz sonar technology, featuring ultra-high Compressed High Intensity Radiated Pulse (CHIRP) sonar
frequencies. HyperVision enhances the DownVision®, SideVision®, and RealVision 3D sonar, allowing to see structure, vegetation
with lifelike detail.

* The RealVision Through Hull Transducer Array:Designed for inboard or outboard boats, the Raymarine RV-212 / RV-220 Bronze

Through Hull Transducer Systems let you easily identify structures with the life-like clarity of RealVision 3D™ sonar

* The RV-212 / RV-220 systems are 4-channel, Wide Spectrum CHIRP transducer systems with DownVision™ SideVision™ high

frequency CHIRP and RealVision 3D sonar inside
» Built-in attitude and heading reference system (AHRS) that stabilizes the sonar imagery, automatically compensating for vessel motion
Crystal-clear imagery in waves, swells, and while maneuvering
Built-in fast response water temperature sensor for quick, accurate readings

Internal offset to accommodate hull deadrise angles from 1° to 12° (RV-212) or 13° to 20° (RV-220) completely eliminating the need for
faring blocks

Low-profile design slips effortlessly through the water without causing drag or cavitation

With both port and starboard transducers installed, RV system ensures a full 180° of underwater coverage

Works well with boats that have deep keels and/or other underwater protrusions



CROWSOURCING

Crowdsourcing




CROWSOURCING

Crowdsourcing




CROWSOURCING

Crowdsourcing

Our current coverage and data ?

Terrabytes, 1000 of square miles, world wide

CSV format




Philanthropic or Commercially viable

CROWSOURCING

Crowdsourcing




$FLIR

+ Availability of official charts (ENC) or derived products

(NONE ENC]) in S-63, 5-57 S-100 format based on crowd sourced
data.

+ International standard for reporting of information regarding
incorrect data. E.g. None chartered rocks, missing buoys, lighthouse
without light, etc. (OKANDA GRUND]

+ Guidelines on how to measure for participation

+ Make it attractive to source data, people want to contribute

+ Risks with crowdsourcing and how can they be minimized?

+ Training

+ None bathymetric/navigational data collection and publishing to
increase value ?

+ Standardized format on data, what is the intention?

y



$FLIR

+ Commercial companies need to know how what equipment their
users want so that they can sell more equipment

+ Can HO s put pressure to share data as part of a chart license
+ Can HO s discount chart license fees if data is provided

+ 1S SAFETY & ENVIRONMENT OUR NUMBER ONE OBJECTIVE with
94% of world waters remaining to be surveyed?

y



The World's Sixth Sense®

$FLIR




