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1. CODEVINTEC: THE COMPANY

Codevintec is a private company founded in
1973 by a former Italian Navy officer (Commander
Franco Faccioli, in the picture on the right during
the testing of an underwater navigation and
acoustic positioning system inside the submarine
of the Italian Navy “Proteus” in 1978) and has

company in the Earth, Sea and Geomatics Sciences
market for almost half a century.

Codevintec's skills cover the areas of Land and
Marine Geophysics, Seismology, Oceanography
and precision positioning systems, as well as the equipment of oceanographic vessels, high-
performance vehicles and Search & Rescue instrumentation.

Some of Codevintec’s Milestones are: the supply in Europe of the first Interactive Graphic System
in 1973, the supply of the main components of the National Earthquake Monitoring Network at the
end of the 1970s (and its complete renewal in 2002 with digital components and VSAT data
transmission), the spread of GPR technology in the early 1980s, the introduction of the first geodetic
GPS receiver for surveying in 1986, the supply of the first Terrestrial Mobile Lidar system in the world
in 2006, and many other strategic activities developed together with the most important public and
private, civil and military, Italian organizations.

In 2003 Codevintec expands its activity in the field of high definition 3D survey (3D Imaging) with
mobile instrumentation both from land (Laser Scanning and mobile photogrammetry) and at sea
(MultiBeam echosounders and Side scan sonars), assisted by the leading companies in the world in
their respective technologies.

Within Codevintec there are also two well-equipped technical laboratories (one in Milan and one
in Rome) capable of carrying out repairs, customizations and system integrations and which operate
under certification of the companies represented.

Codevintec has always worked closely with its customers, thus earning the trust of companies and
organizations of primary importance, including:

— Ministry of Scientific Research, Environment and Interior (Army, Navy, Air Force, Police,

Carabinieri, Finance Police, Fire Department)

— INGV — National Institute of Geophysics and Volcanology

—  Civil Protection

— CNR (various institutes) and almost all of the Italian universities

— Leonardo, ENI, Saipem, FIAT, Enel...
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Assisting in the success of the most ambitious national projects:

National Earthquake Monitoring Networks

Coast Guard’s National AIALA Beacons DGPS Network

Various deformation monitoring GPS networks

ENEA Project in the Antarctica

MAGIC Project — MArine Geohazard along Italian Coasts

MOSE Project — Electromechanic Experimental Module, to protect Venice from the tides
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1.1 Technical references

In nearly 50 years of activity, Codevintec has internally developed
technical-scientific knowledge like no other commercial companies in
Italy.

This is thanks to a staff of 15 people, two offices, one in Rome and
one in Milan, a list of suppliers and people who are well-known and
respected in the industry.

e Milano - headquarter, 500m?, 10 people and a up to 30
guests conference room

e Roma — operative branch, 300m?, 6 people.

In Milan there are located, marketing and administration activities
with almost 50 years of import-export experience and an efficient tender
and legal office.

Most of the technical expertise is located in Rome, offering
technical support, repair, rental, training, installation and system
integrations.

It features a well-equipped in-house laboratory, which also serves as
a Certified Service Centre for several suppliers.

1.2 Quality Certification

Both offices are ISO 9001:2015 certified for the designing, sales, BUREAU VERITAS
rental, and technical support activities of marine and land geophysical Certification
instruments.

1.3 Awards

The family-work conciliation project, 'From Geophysics to the
cradle: conciliation in Codevintec' was awarded the Family Work
Award of the Lombardy Region for the best project developed in a
small-medium enterprise.

Codevintec was also awarded the Gold Medal by the Milan
Chamber of Commerce for its marked work ethic.
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2. CODEVINTEC’S USV

After setting up, starting from 2015, foreign-made floating drones (USV), customizing them for
the execution of various scientific campaigns, Codevintec decides, in the light of the experience gained
in the nautical and technological fields, to develop and produce its own drone with characteristics such
as to make it suitable for hosting payloads of various kinds, aimed at satisfying the specific requests of
the scientific and technological community.

2.1 Codevintec CK-14

CK-14 is a portable system developed for coastal, ports, rivers and lakes survey applications, but
also quarries, mines, purification plants and inland waters in general.

The hull of nautical derivation, the use of innovative materials, construction methods and on-
board electronics developed and set up "in house", make it a perfect tool for carrying out Unmanned
missions, including complex and multidisciplinary ones.
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The design, aimed at
satisfying the needs of the
scientific and technological
industry, has allowed the
creation of a highly-
compact and easy to
handle vehicle, as well as
to adopt all those
measures aimed at
increasing the efficiency in
carrying out missions of
various kinds.

2.1.1 The hull

The materials used in the construction (carbon fiber and Kevlar) make the CK-14 extremely light
(<15 Kg), easy to handle and impact resistant. The GELCOAT finish gives further resistance to UV rays
and increases its waterproof qualities. The shape of the hull has been designed and built to maximize
the volume and the consequent load capacity (over 40 kg), minimize the noise spectrum
(characteristics that determine an improvement in instruments performance) and offers, thanks to the
moonpool present in the central part of the hull, a rapid preparation of the vessel for the
accomplishment of various missions.
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2.1.2 Autopilot: SESTANTE

The SESTANTE control module, entirely
designed by Codevintec, incorporates the remote
driving, self-piloting and control and management
functions of the on-board computer on which the
instruments are interfaced. It consists of an on-
board module, a compact ground control station and
a remote control with integrated 7" touch screen
display.

SESTANTE allows driving the vehicle in various
modes: RF (radio frequency, with proximity range);
Long-range WI-FI (with ranges over 3 km); LTE (using a
VPN connection in 4G and without distance limits)
and in autopilot.

MADE INSYALY
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3. PAYLOAD

CK-14 is suitable to accommodate the most varied instrumentation for hydrographic survey:
Single and Multibeam Echosounders, Side Scan Sonar, multiparameter probes (with winch for profiling
too), Sub Bottom Profilers, ADCP, Lidar, and much more.

The large load capacity makes it also suitable for carrying out multiple tasks at the same time
(e.g.: profiling with multi-parameter probes and SSS survey). However, the most requested
configuration is the one that includes a Multibeam echosounder and all the accessory instruments for
its correct operation, in particular the integrated Inertial platform with dual antenna GPS and the
Sound Velocity Profiler.
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3.1 Multibeam Echosounder: Rosso-430

Rosso0-430 is a miniaturized high-resolution
Multibeam Beamformer capable of using
all the most important technological
innovations in the field of underwater
acoustics, in particular the CHIRP
frequency modulation, capable of
providing clean data and considerable
acquisition ranges even in noisy conditions.

Its highly integration make it
extremely simple to use and to install on
any vehicle, even small autonomous
surface vehicles.

Rosso0-430 uses small, lights and
robusts transducers connected to a small
surface electronic unit that deals with the
processing of the digital signal from the echosounder and the creation of the beams (Beamforming).

Rosso0-430 integrates all the necessary instruments to perform a correct survey:

e Dual Antenna GNSS receiver integrated in the sonar topside, to avoid complex cabling and
timing synchronizations

e IMU Integrate into the sonar head, to apply the motion correction directly where is needed,
avoiding complex measurements and lever arms calculation (and errors...), also preventing
anomalous structural movements between the transducers and the IMU that would
compromise the correct functioning of the entire system. No need for separate installations,
connections, and calibrations.

e Sound velocity profiler integrated
into the sonar head, necessary
for the constant correction of the
value on which the whole sonar Y —
operating principle is based. No
need for separate installation and
connections.

The connection with the sonar is
provided by a simple Ethernet connection:
the user interface via web browser can be
used through Android 10S and Windows
platforms to manage the instrument and visualize the data.

The Rosso0-430 with integrated INS Applanix POS MV® GNSS+IMU (described further down in this
document) simplifies the mobilization and calibration operations, making it the perfect tool for fast
and reliable surveys conducted from small boats or Drones (USV — Unmanned Surface Vessel).
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The main Rosso-430 specifications are:

Codevintec Rosso0-430

Working frequency 400kHz

Pulse Modulation FM CHIRP

Swath 130° with Roll Stabilization
Number of Beam 256

RX Beams width 1,00°+0.1

TW Beams width 1,45°

Beam distribution

Equidistance and Equiangular (selectable)

Depth resolution

18mm (40kHz Chirp bandwidth)

Maximum range

>200m

Update frequency 50Hz (range dependent)
Output Bathymetry and SideScan
Deck Unit 92x162x174 mm, weight 2,6 kg.
IP67: dust tight, protected against the effect of immersion up
to1lm
Transducers Curved type, depth rated 100m — Dimensions 21x17x19 cm
Power Supply 10-28vDC

Power consumption

IMU Integrated in the transducers
Sound velocity probe integrated in the transducers

Dual Antenna GNSS Receiver integrated in the deck unit

Bathymetry and SideScan data

CAT (Codevintec Acquisition tool) for management and data acquisition via web browser

40W at startup with integrated Attitude and Positioning sensor

Rosso-430 can grow with your needs: it is easily double-headed, reaching an opening of over
200 degrees with 60° of overlap. Rosso-430 double head is the most effective solution for surveying
rivers, canals and waterways in general with a single pass.

info@codevintec.it
www.codevintec.it

Milano
Roma
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Lungomare P.Toscanelli, 66 — 00122 Roma
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Certification
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3.2 Multibeam Beamformer Teledyne Reson T20-ASV

SeaBat® T20-ASV is built around the well-known and renowned SeaBat® T20, redesigned to
perfectly fit unmanned and autonomous platforms.

The ASV version of the T20 maintains the incredible data quality combined with optimized power
management to ensure extended mission times on battery-powered vehicles, all in a compact and
highly integrated case.

The ASV version also includes the extraordinary "Tracker Autopilot" function, which offers a
totally autonomous operation of the sonar, controlling continuously and automatically all its operating
parameters (pulse length, gain, spatial distribution of points, and much more) without sacrificing
resolution or survey speed.

T20-ASV is equipped with an Applanix Wavemaster2 positioning and attitude control system,
based on a dual antenna GNSS receiver. A higher class solution more suited to the T20-ASV higher
performances.

The internal data acquisition software and the integrated archiving system complete the most
performing survey solution for marine drones.

Below the main T20-ASV features:

Multibeam teledyne Reson Seabat T20-ASV
Working frequency Selectable between 190 and 420kHz in 10kHz steps
Swath opening 170°
Number of Beams 1024 true discrete beams (no soundings)
Beam size: 1.0° x1.0°
Depth resolution: 6mm
Maximum detectable depth > 400m
Update Rate: 50Hz (range dependent)
Deck Unit Cm 150 x 328 x 248; 6.4kg
Power supply: VDC 24VDC
Consumption: 40W 90W at startup
Applanix WaveMaster dual antenna GNSS receiver integrated into the deck unit
Bathymetry, backscatter, sidecan, snippet and water column data (full or compressed)
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3.3 Positioning and attitude control system:

To correctly position the data acquired with the Multibeam
(which, provide angles and distance data with origin in the drone-
mounted transducers), it is necessary to constantly know both the
position and the 3D attitude of the vessel. The instrument that
monitors the boat's position and attitude is an element of primary
importance for the quality of the survey.

HEADING

The boat, in fact, is subject to multiple movements (pitch, roll,
yaw) that must be monitored with a frequency higher than the
update frequency of the Multibeam itself. It is also important to have a precise time base to correctly
synchronize all the different data coming from each component of the entire system.

The solution proposed is based on a dual antenna GNSS receiver (for position, heading and time
synchronization) integrated at the hardware and firmware level with a IMU (for attitude and wave
motion). In this way all data synchronized can be sent to the data acquisition system.

Both MBES described above can be supplied with an integrated INS: the Rosso-430 can be paired
with an integrated Applanix SurfMaster, while the more powerful Teledyne T20 can be equipped with
the more performing Applanix WaveMaster, also integrated.

3.3.1 Ross0-430 Integrated INS

Rosso0-430 Multibeam can be supplied with an integrated Applanix = 7 \%'
POS MV SurfMaster Inertial Navigation System (INS). This solution ’
reduces both weight and dimensions, but also the number of cables, P
synchronization issues and interfacing problems. '

Its IN-Fusion 2.0 technology ensures optimal GNSS aiding for any
given conditions: in fact, Applanix POSMV solution blends GNSS data with
angular rate and acceleration data from the IMU, and heading from the
GPS Azimuth Measurement System (GAMS) to produce a robust and accurate full six degrees-of-
freedom position and orientation solution.

These are the main technical specifications:

Ross0-430 Integrated INS

GNSS Receiver 220 channels, dual antenna GPS+GLONASS L1/L2 with RTK funcion
Pitch and Roll Accuracy (in RTK) 0.03°
Heading Accuracy 0,08° (2 m antennas separation)
Precision 5cm or 5% in real time, 2cm or 2% in TrueHeave
Frequency User selectable from 1 to 200Hz

. . L-band integrated receiver for Fugro MarinestarHP e/o Trimble Omnistar HP
Correction receiver s .

(subscription required)
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3.3.2 Teledyne T20-ASV Integrated INS

Applanix is the preferred choice to equip also the T20, but
preferring the higher performing WaveMaster version, more suited to
the more advanced technical specs of Teledyne's workhorse.

The difference between WaveMaster and SurfMaster lies
exclusively in the inertial platform (IMU), while the Trimble GNSS section
and the powerful algorithms that have made Applanix the benchmark in
the marine industry (first and foremost IN-Fusion and GAMS) are the
same for the two versions.

These are the main specifications of the WaveMaster available
onboard the T20-ASV:

Teledyne T20-ASV Integrated INS

GNSS Receiver 220 channels, dual antenna GPS+GLONASS L1/L2 with RTK funcion
Pitch and Roll Accuracy (in RTK) 0.02°
Heading Accuracy 0,03° (2 m antennas separation)
Precision 5cm or 5% in real time, 2cm or 2% in TrueHeave
Frequency User selectable from 1 to 200Hz

. . L-band integrated receiver for Fugro MarinestarHP e/o Trimble Omnistar HP
Correction receiver oo .

(subscription required)

4. AUXILIARY COMPONENTS: SOFTWARE, PARTS AND
ACCESSORIES

Codevintec’s CK-14 can be equipped with a long list of instruments, sensors and accessories to satisfy
every survey need. Amongst these, the most important are:

— Sound Velocity Sensor, to correct echosounder’s measurements for the different speed of
sounds

— Software, to plan the survey, acquire the data in the field, process them, and produce the
final deliverables.

— Single Beam echosounder, for simple and cost-effective bathymetric surveys.

— ADCP (Acoustic Doppler Current Profiler), to measure currents, flows and river’s discharge.
— Multiparametric probes, to measure various chemical and physical water parameters.

— Lidar, for a seamless integration of the emerged and submerged world.

... and many others that can be integrated upon request.
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4.1 Easy Acquisition Software

The ROSS0-430's Integrated Bathymetry System includes an survey utility tool that aims to
simplify standard bathymetry survey operations.

With it, the bathymetry grid is displayed in a simple web browser running on any device allowing
quick indication of the coverage and data quality in real-time while running the survey. It is especially
suitable for small boats and single-person operations as well as USV’s with low-bandwidth radio
connectivity to the operator.

It can be operated
from a simple touch
screen of a navigation
plotter, tablet,
smartphone, or PC and
offers lean web browser
accessible tools to
efficiently plan the survey
mission. With a tap of a
finger or by a mouse click,
users can draw lines,
generate several wing
lines with given spacing in
just seconds. Each line can
be adjusted, moved,
rotated, resized, or
deleted as needed.

The available real-
time displays are depth,
sounding density,

deviation. All four displays
run concurrently on one,
or several clients, e.g.
skipper can view depth
display and surveyor, or
QA remote assistant can
view standard deviation
and sounding density
display.

gl

The background Google maps can be set according to user preferences differently on different
clients.

Codevintec ltaliana srl Milano Via Labus, 13 — 20147 Milano info@codevintec.it
BUREAUVERIAS Roma Lungomare P.Toscanelli, 66 — 00122 Roma  www.codevintec.it
Cap. soc. € 10.400,00 codevintec@pec.it CCIAA Milano n. 862724 tel +39 02 4830.2175

P.l.e C.F. 01657700157 Codice SDI SUBM70N Tribunale di. Milano n. 154632 fax +39 02 4830.2169



CODEVINTEC

Tecnologie per le Scienze della Terra e del Mare

3 .SP1°0€ L0 -6
N .¥8€°6€ .. -.S¥

It offers a simple, reliable data collection
method, with predictable and known data outputs.
With it all data is collected in popular *.s7k file
format.

Collecting everything with respect to the
ellipsoid can allow larger organizations to send less
experienced personnel into the field without the
worry that geodetic settings will be incorrect.

4.2 Teledyne PDS Software

All the planning, setting, control, acquisition, editing, editing operations and generation of the
deliverables are done using the same hydrographic software used also in more traditional surveys.
The software is remotely operated in the same way as if it were onboard, in order to monitor the
data quality in real time. PDS is one of the most popular hydrographic software in the world and

certainly the most widespread in Italy, and can be used with most of the MultiBeam available on the
market such as Teledyne Reson, Pico, Edgetech, Odom, Atlas, Kongsberg, Norbit, Elac, Geoacoustic,
ecc...
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PDS allows the management of hydrographic surveys in their entirety, from navigation to data
acquisition and processing. It manages single and MultiBeam data as well as various sensors, such as
GPS, Magnetometers, ROV, USBL, DVL, etc. It is always possible to request the implementation of
drivers and formats to process data from sources eventually not yet covered by the endless
compatibility list of the PDS.

All the data get managed in real time with the Survey module, while with the Office module it is
possible to manage the processing and editing of the acquired data.

The software gathers, in one package, all the functions of a complete hydrographic survey:
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— Survey planning

— Navigation

— Data acquisition of different sensors

— Data editing and processing

— 3D data presentation and deliverables creations
— Data interface to third party software

The great advantage of using PDS is its total customization. This allows Codevintec’s engineers to set
one or more specific configurations for set vessels or scenarions, reducing the uncertainty of the
operator onsite.

4.2,

PDS allows the use, even in the acquisition phase, of multiple displays with
different user-selectable settings. This allows several operators (pilot,
hydrographer, customer, just to give an example) to check the information of
interest without disturbing each other: the operator will thus be able to focus
on the quality of the acquired data, and pre-process them in real time, while
the pilot can concentrate on staying on track to enhance homogeneous
coverage of the seabed according to the work plan, all choosing between 2D or

3D vi

PDS Survey allows you to significantly reduce subsequent processing times

1 PDS Survey — Acquisition module
"\\T(me;‘»,;s

Multibeam Survey and
rocssmg/(harting

AHIVHOOMUMAAH SQA ‘

ews according to preferences.

thanks to the use of on-line filtering applicable already in the acquisition phase.

PDS Survey supports the operator during all phases of the survey, allowing easier and more linear
management of the work. In particular:

BUREAU VERITAS
Certification

work project configuration: Geodesy, geometry, off-set, equipment, navigation routes, record
settings and recorded data output;

real-time recording of navigation and all corrections necessary for the processing of
bathymetric data for post-processing:

— Water level (tide) corrections;

— Speed corrections;

— Corrections of the ship's oscillatory motions (roll, pitch and heave);

— Route corrections.

quality control of positioning and bathymetric data and of all input sensors;
filtering of Multibeam data;

Interactive and automatic patch test Multibeam calibration module;

real time DTM and data analysis;

real time visualization and sections tracing;

nautical charts background or DXF file;

Helmsman’s display for in-line guidance;

Laser Scanner data acquisition, calibration and management;
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¢ MultiBeam and Laser Scanner simultaneous data acquisition.

e 3D real time visualization of the seabed and laser scanner data;
¢ QC/QA and data characterization according to IHO standards;

e Real time TPE visualization (Total Propagation Error);

e Warnings management;

e Data export (vast amount of data format supported).

PDS has interface utilities for LiDAR instuments (laser-scanner) to allow acquisition and
management of the data in real time.
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Typical PDS window during Laser Scanner and Multibeam simultaneous operations
Courtesy of CNR ISMAR Venezia

4.2.2 PDS Office — Processing module

PDS Office allows to perform all phases of hydrographic data processing, both in 2D and 3D, up to
the production of the final cartography. The software package is capable of managing MultiBeam and
laser scanners files acquired with third party software or from third party MultiBeam systems.
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MultiBeam Laser Scanner integrated data elaboration
Courtesy of CNR ISMAR Venezia

PDS Office offers the following functionalities to speed up and increase the quality of the
processed data:

BUREAU VERITAS

Certification

MultiBeam data import;

Tide corrections;

Sound velocity corrections;

Multibeam and Laser Scanner automatic data calibration with ICP algorithm;
Geodetic data conversion;

Data correction;

MultiBeam and Laser Scanner data ri-calibration and editing;

Data Editing and/or filtering (including on the data acquired from other sensors);
DTM creation;

Volumetric calculation;

Sections tracing;

3D modelling;

Maps generation;

ASCll and/or DXF data export;

3D Editing;

Splitting of the acquired lines;

SSS and Snippet data visualization;

channel design.
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4.3 Sound Velocity Sensor: Valeport MiniSVS

Echosounder data is based upon the propagation of sound waves
within water. The velocity of the propagation though can vary quite a lot
between different areas but also in the same area at different moments
in time. This can be due to various causes like different currents with
different salinity and temperatures and it is a phenomenon accentuated
in areas like the mouth of the rivers etc.

It is therefore fundamental to measure the velocity of the sound accurately and continuously
nearby the transducers and integrate these data with to calibrate the Multibeam.

4.4 ADCP - Acoustic Doppler Current Profiler RDI

The ADCP (Acoustic Doppler Current Profiler) are current
profilers using the Doppler effect that is generated by the
suspended particles within the water column. Conceived,
designed and developed by RDI early in the 80’s, the Teledyne
RDI products represent the state of the art in the field of
acoustic Doppler technology. M‘

Four transducers inclined at 20 ° and placed at 90 ° from
each other (Janus configuration) are used. Each of the
transducers therefore looks in different directions, and the w
Doppler effect measured by the various transducers is
combined to determine the direction and intensity of the
current at different altitudes.

9

In addition, other application of ADCPs is also the measurement of intensity, direction and
frequency of the waves (when installed at the bottom) and the use as navigation and positioning
system (in this case called DVL -
Doppler Velocity Log) thanks to the
measurement of the vessel’s =
movement in respect of the

- % Vessel-mounted
seafloor, again in 3D.

S downward-looking
)\\ADCP
\
| f1
b .,‘
[ }1

GPS signal\,_’,%

The instruments chosen to
equip CK-14 works at 1200kHz, but
it is also possible to integrate
solutions at lower frequencies
(600kHz) in case it is expected to EXF;’LS:CA“T;ON
face situations with high turbulence
flows and high concentrations of
suspended sediments.

Slow<— Fast
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4.5 Integrated Winch and RBR Multiparameter probes

An optional integrated winch can be used to easily perform any type of casts:
with simple CTD or sophisticated multiparameter probes, at predetermined depths
or continuous profiles of the entire water column, at predetermined waypoints or at
site defined remotely by the operator.

g The preferred instruments are the modern and widely recognized RBR probes.
§ Founded in 1976 RBR is now run by a team of enthusiastic engineers and
é oceanographers and produces instruments calibrated to WOCE standards.
gg The product line can offer from 1 to 24 parameters probes, including CTD,
turbidity, fluorescence, dissolved oxygen, pH / ORP, PAR, thermistor chains, tide
B E = sensors, wave meters and a long range of instruments and sensors for

oceanography.

All the instruments are developed starting from a single modular platform, to
allow a quick customized configuration, that share the same Ruskin operating
software, compatible with PC, Mac, iOS and Android, and libraries for Matlab are
available for the development of customized software .

The RBR probes are distributed and supported by Codevintec, and can be easily
integrated into the Codevintec CK-14 Hydrographic Drone, also equipped with a
winch for profiling the chemical-physical parameters of the water.

The RBRmaestro® RBR probe is installed on the CK-14 drone through a remotely
adjustable immersion device that allows to take measurements at predetermined depths or
continuous profiles of the entire water column.

The data are stored inside the probe during the measurement, automatically downloaded onto
the on-board PC once the probe is back "on board" and from there can be directly transmitted on land.
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5. SUPPORT AND TRAINING

Technical support and training, both pre
and after sale, on-line and in situ, are the
Codevintec’s key features: the customers that
follows our training courses are able to operate
the instruments at their best, improving both
the quality and the productivity of their work.
Our engineers have a professional background

certified by the most important companies in
the market.

Thanks to this philosophy, Codevintec is
universally recognized as the most important and longest-running company in the earth science
instrumentation market, not only in Italy but also abroad.

The duration and the detailed program of the courses are defined together with the client, based
also on the number and level of preparation of the participants. However, as a general guideline, for
customers who do not already have a knowledge of hydrographic instrumentation (first and foremost
multibeam sonar, Inertial Navigation Systems and hydrographic data editing and report ), we
recommend at least a five days course with a limited number of participants (two).
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