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Development of innovative monitoring technologies in the framework of InnovaMare
Project

The IT-HR InnovaMare project, led by the Croatian Chamber of Economy, puts together policy
instruments and key players for development of innovative technologies for the sustainable
development of the Adriatic Sea (https://www.italy-croatia.eu/web/innovamare). The project aims
at enhancing the cross-border cooperation among research, public and private stakeholders
through creation of a Digital Innovation Hub (DIH). The goal is to increase the effectiveness of
innovation in underwater robotics and sensors to achieve and maintain a healthy and productive
Adriatic Sea, as one of the crucial and strategic societal challenges existing at the cross-border
level.

Within InnovaMare, CNR ISMAR and INM institutes and OGS, in cooperation with the University
of Zagreb and other project partners, contribute to developing a solution to access and monitor
extremely shallow water by means of portable, modular, reconfigurable and highly
manoeuvrable robotic vehicles. The identified vehicle is SWAMP, an innovative highly modular
catamaran ASV recently developed by CNR-INM. SWAMP is characterised by small size, low
draft, new materials, azimuth propulsion system for shallow waters and modular WiFi-based
hardware & software architecture.

Two SWAMP vehicles will be enhanced with a series of kits, tools and sensors to perform a
series of strategic actions in the environmental monitoring of the Venice Lagoon:

i) An intelligent winch kit with a communication cable for the management of underwater
sensors and tools.

i) A GPS-RTK kit for highly accurate positioning in the range of centimetres.

iii) An Autonomous programmable device for image acquisition and processing based on the
Guard1 camera. This camera acquires images content and, by means of a supervised machine
learning approach, recognises/classifies features such as fish, zooplankton, seabed,
infrastructures. The system is conceived for autonomous monitoring activities extended in time
in fixed or mobile platforms.

iv) A Multibeam Echo-sounder (MBES) coupled with an IMU (for pitch-roll compensation). MBES
data can be used, also coupled with Cameras Imagery, through image-detection techniques for
reconstruction and comprehensive knowledge of underwater environment and infrastructures.
Possible analyses in coastal areas are: seabed mapping also for cultural heritage, offshore
structures and resources and monitoring of biodiversity, hydrocarbon, marine litter, pollution.


https://www.italy-croatia.eu/web/innovamare

v) An underwater Radiometer for multiple analysis: temporal dynamics of optical properties of
water; temporal dynamics of water turbidity from water reflectance; submerged vegetation and
water depth mapping in optically shallow water; produce reference data for validation of satellite
data.

vi) Automatic Nutrient Analyzer for real-time nutrient monitoring. This sensor measures nitrate
with high accuracy over a wide range of environmental conditions (including extremely turbid
and high CDOM conditions), from blue-ocean nitraclines to storm runoff in rivers and streams.

vii) An air-cushion-system-kit will be designed and developed. The vehicle will become a
side-wall air-cushion-vehicle with reduction of drag and increase in speed. This will also
increase the payload with a reduction of draft.

viii) Water Sampler and CTD in the framework of RELOAD PROJECT, the data collected should
allow to increase the knowledge on contaminant fluxes and loads in the Arctic that is particularly
important in the era of global warming.

The final result of this pilot action is the creation of an innovative prototype platform for sea
environmental monitoring. This will be validated through the analysis of results and draw up of
guidelines for the improvement of underwater conditions.



Development of innovative monitoring technologies in the framework of InnovaMare
Project

In the framework of INNOVAMARE Project the Swamp vehicles will be equipped with the
following systems
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1. Winch kit for the management of underwater
sensors and tools

Purpose

The management of underwater sensors and tools is important for a surface vehicle in order to
explore the underwater environment by maintaining the connection with the surface. This is
impossible with an AUV due to the small bandwidth of underwater acoustic links and hardly
doable with a tethered ROV that requires a support vessel to follow the vehicle in the case of
wide-area observations.

For this reason it was chosen to install onboard SWAMP an automatic winch with a wired
connection to the underwater environment. A cable with 4 pairs of twisted conductors was
chosen in order to guarantee an ethernet connection, a powering connection and the possibility
of sending signals.

Function

A wired winch kit for the management of underwater sensors and tools like

e Guard1 kit

e Radiometer (ROX)

e Automatic Nutrient Analyzer (SUNA)

e Automatic water samplers

e Idronaut 304plus CTD
Movement and management of underwater sensors and samplers. The ethernet connection
allows for the data to be sent along the wiring.

Composition of kit:

The kit is composed of a main winch by BlueRobotics that has been customised in order to
become autonomous, a motor with its controller and an underwater connector.



Specifications of the cable are reported below:

Parameter Value

Tether Diameter 7.6 mm 0.30in
Weight 0.043 kg/m 0.0287 Ib/ft
Outer Jacket Polyurethane Foam
Buoyancy in Freshwater Neutral

Buoyancy in Saltwater Slightly Positive

Wire Gauge 0.14 mma2 26 AWG
Working Strength 35 kgf 80 Ib
Breaking Strength 155 kgf 350 1b
Minimum Working Bend Diameter 75 mm 3in

Compatible WetLink Penetrator WLP-M10-7.5MM-HC



https://bluerobotics.com/store/cables-connectors/penetrators/wlp-vp/?attribute_for-cable-diameter=WLP-M10-7.5MM-HC+%28for+7.0+mm+%C2%B1+0.3+mm+cable+diameter%29&attribute_package-quantity=1-Pack

DC Resistance @ 20°C

0.0386 Q/ft 0.127 Q/m
Insulation Resistance @ 500 VDC > 500 MQ/kft > 1640 MQ/km
Voltage Rating 300 vDC
The cable is provided with the following thimble:
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Cable pinout is reported:



Pair Wire Color Binder Culnectur Pin
Pair 1 Wire 1 Blue 1
Wire 2 | Blue/White 2
Pair 2 Wire 1 Orange 3
Wire 2 | Orange/White 4
Pair 3 Wire 1 Green 5
Wire 2 | Green/White 6
Pair 4 Wire 1 Brown 7
Wire 2 | Brown/White 8
) High Visibility
Dacron Filler Polyurethane Foam
Fiber with Outer Jacket
Waterblock
26 AWG Stranded Kevlar Strength
Twisted Pairs Fibers with
Waterblock

Polypropylene
Insulation

At the end of the cable on the underwater-side a MCIL8F connector is molded with the following
Pinout

SUBCON — MCIL8M Colour
1 - black White/orange
2 - white Orange
3 —red White/green
4 - green green
5 - orange White/blue
6 - blue blue
7 — white/black White/brown
8 —red/black brown




The chosen motor is a Faulhaber motor:

3242X036BX4 AES-4096 with a 32GPT 6.6:1 reduction gearhead with a CONTROLLER
MC5010 S RS and STECKERSET MC50xx V3.0-MOTORSEITE, STECKERSET MC5005/5010
V3.0-VERSORG connectors whose functioning characteristics are reported below:

n [min’'] [ 3242G012BX4
Watt ] 3242G012BX4 (Re2 -50%)
LZ Intermittent operation
10 20 30 40 g
20 000 O Operating point

at nominal value

16 000 |
12 000
8 000

4 000

_"—-—n—.-_-.

=——+—-—= M [mNm]
0 10 20 30 40 50 60 70
Recommended operation areas (example: nominal voltage 12V)

With the following data on payload:



Data

Weight

Design Speed V'
Diameter Winch
Prog Speed w
Torgue

Motor data
Torgue T
Speed w
Power P
Rated current
Voltage

Reduction
rid 1

T

w

P

Gear reduction
Principles
Tooth number
Reduction
Torgue T
Speed w
Power P
Efficiency

Winch

Diameter
Tangential Velocity
Weight

stall Weight:

Time (10 m)

167

200
16

1962

20

9,4
0,8
36,0

132
678,79
9,4

20

2640
33,939
9,4
0,5

225
400
10,6
132

10 m

[kg] 9,81 [N]
[mm/s] 0,167 [mfs] 10 [m/min]
[mim] 0,2 [m]
[rpm] 1,7 [rad/s]
[mNm] 1,96 [Mm]
[mMNm] 0,02 [Nm] Stall T 250 [mNm] 0,25 [MNm]
[rom]  469,1 [rad/s]
[w]
[A]
[v]
6,6

[mMNm] 0,13 [Nm] Stall T 1650 [mMNm] 1,65 [MNm)]
[rpm] 71,1 [rad/s]
[w]

: 20
[mMm] 2,64 [Mm] Stall T 33000 [mMm] 33 [Nm]
[rpm] 3,6 [rad/s]
[w]
[mm] 0,25 [m]
[mm/s] 0,400 [mfs] 24,0 [m/min]
[N] 1,1 [kgl
[N] 13,5 [kgl]

in 25 |[sec]



2. RTK GPS kit

Purpose

RTKs generally receive data from a single reference station, which can be either a permanent
type or temporarily installed in the field. In both cases, the principle of operation is the same.
The working principle of RTK from single reference station is based on two basic points:

1. the reference station is installed at a point of known coordinates;

2. corrections are sent to the rover through a communication medium (typically a radiomodem or
GSM connection).

There are three important points to note regarding the connection between the reference station
and the rover:

1. both observe the same set of satellites;

2. the reference sends all its positions and satellite observations to the rover;

3. the rover combines the reference's observations with its own to calculate an RTK position.

- The position is calculated using RTK algorithms, including System 1200's recent and
advanced SmartRTK, which allows it to work optimally even at distances up to 50 km from the
reference station.

GPS Real Time Kinematics kit

Precise positioning

RTK
REAL-TIME KINEMATIC

v

o o X

GNSS Drone
base station/ base
CORS + VRS station

\'4




Function

The RTK is short for real time kinematics. A GPS receiver capable of RTK takes in the normal
signals from the Global Navigation Satellite Systems along with a correction stream to achieve
1cm positional accuracy.

Composition of kit:

The original Piksi Evaluation Kit is intended for entry-level applications. Each kit contains
everything needed for an RTK setup, including GPS modules for rover and base station, plus
radios with effective line-of-sight ranges up to 300 meters, GPS antennas and accessories.

The two receivers in an RTK system need to be able to communicate to pass correction data
from the reference station to the rover receiver. This entry-level kit includes a basic low-power
radio link to get you up and running quickly and is suitable for short baseline applications. The
radio link runs open source firmware. It has a transmit power of up to 100mW, giving
approximately 300-meter range with line of sight.

Kit Components:
Piksi Multi Evaluation Kits — 2.4 GHz

Designed to provide a seamless easy-to-use RTK positioning experience through a single Kkit,
enabling easy set up of a centimetre-accurate GNSS RTK system for rapid prototyping and
testing.

Modules

e 2x Piksi Multi GNSS Modules
e 2x Piksi Multi Evaluation Boards
e Includes a 6-month Skylark™ license in eligible geographies

Cables and adapters

2x MMCX (male) to SMA (female) cables

2x Micro-USB cables

2x full power supply with international plug adapters
2x barrel jack to cigarette lighter adapters

2x DC barrel plug splitters (1 female into 2 male)

1x RS-232 USB adapters

1x mini null modem connectors (DB9 male to DB9 male)
1x IDC ribbon cables

2x tripod mount adapters

1x ethernet cables

1x 11-position Picoblade pigtail cables

2x 7-position Picoblade pigtail cables



2x SMA (male) to TNC (male) antenna cables

Antennas and radios

2x L1/L2 GPS/GLN/BDS survey antennas

2x FreeWave radio modems

2x FreeWave radio antennas

Piksi Multi

Multi-band, multi-constellation centimetre-accurate GNSS.

Multiple signal bands enable faster convergence times, and multiple satellite constellations
enhance availability. Piksi Multi supports GPS L1/L2, GLONASS G1/G2, BeiDou B1/B2, Galileo
E1/ESb, SBAS and is hardware-ready for QZSS L1/L2.

Benefits of this kit are:

Fast RTK convergence times

Easily integrated into a variety of applications

Future-proof hardware with in-field software upgrades

Piksi Multi GNSS Receiver Pack

Quick integration packs for customers seeking to create custom RTK solutions for
unique projects, or for seasoned RTK systems integrators.




The Piksi RTK Kit includes everything you need to get an RTK setup running out of the
box.

Contents

- 2x Piksi OEM Modules

- 2x 433MHz radio modems

- 2x 433MHz antennas

- 2x Piksi to radio cable assemblies

- 4x Picoblade UART pigtails

- 2x Micro-USB cables

- 2x Linx Technologies external GPS antennas
Piksi

Piksi is our flagship product - a low-cost, high-performance GPS receiver with Real Time
Kinematics (RTK) functionality for centimetre-level relative positioning accuracy.

RTK systems require two Piksi receivers to achieve centimetre-level positioning, one rover and
one acting as a reference station. The RTK Kit includes two of our Piksi OEM modules ready to
integrate into your system.

Radio Modem

The two receivers in an RTK system need to be able to communicate to pass correction data
from the reference station to the rover receiver. The RTK Kit includes a basic low-power radio
link to get you up and running quickly and is great for short baseline applications.

The radio link runs open source firmware. It has a transmit power of up to 100mW, giving
approximately 200-meter range with line of sight.

The radio is available in 433Mhz (Europe and other countries that don't allow 915Mhz) versions
for licence free operation.
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3. Multibeam echosounder (MBES)

Purpose

Imagery data from high resolution cameras coupled with multi-beam echo-sounder acoustic
data (water column and seafloor) processed through image-detection techniques reconstruction
and comprehensive knowledge of underwater environment and marine infrastructures.
Repeatable observations over space and time.
Applications:

e Monitoring discharge and vertical methane and oil migration in coastal areas

e Monitoring leakage from abandoned or decommissioned wells/sealines

e Detecting hydrocarbon reservoir leakage

e Monitoring of dynamic coastal seabed sediment budget to better understanding coastal

erosion

e Monitoring in specific sites most of the MSFD descriptors: the biodiversity (D1), the
occurrence of non-indigenous species (D2) the population of commercial fish species
(D3) , eutrophication (D5), the sea floor integrity (D6), permanent alteration of
hydrographical conditions (D7), presence of marine litter on the seafloor (D10)
Monitoring and virtual reconstruction of underwater cultural heritage sites
Monitoring of pollution in harbour areas
Identification of offshore groundwater resources
Monitoring of pipelines and other human offshore infrastructures
D10 Marine Litter
D9 Seafloor Integrity
D7 Permanent alteration of hydrographical conditions
Eutrophication (D5),
Geochemical and Geophysical Monitoring of Hydrocarbon Seepage



Function

MBES technology is a state of the art device to collect high precision bathymetric data. High
resolution mapping of the seafloor is of crucial importance to understand the functioning of the
marine environment, in lagoons even more so as the sediment transport can impact the coastal
planning and support the assessment of local anthropogenic impacts. MBES integrated in the
SWAMP system enables the mapping of shallow and depth variable areas such as tidal
lagoons, e.g. Venice.

Composition of Kkit:

The kit is composed of a MultiBeam Sonic 2020, a INS, a Sonar Interface Module, a Sound
Velocity System, GPS antennas, a power inverter and a PC board for the management of the
Sonar.



Sonar has the following characteristics:

High Resolution
Multtbeam
Systerms
far:

Hydrography
Offshore

R2Sonic LLC
5307 Industrial
Oaks Blwd.
Austih, TX USA
THI3S

T. 512 8310000

WWW . r2sohic.oom

R sanic

OUR VISION IS SOUND™

SONIC 2020

Wideband Multibeam Echo Sounder

Features:
+ Ultra Compact & Low Cost
- ‘Wideband 200 kHz — 400 kHz
- Optional UHR™ 700 k4z
- Beam Widths to 1% x 1%
+ Selectable swath 10° to 130°
+ Sounding depth to 100m-+
+ Embedded processorfcontroller
- Low weight, volume and powar
cansumption

System Description:

The Sonic 2020 Is the most compact high
performance wideband shallow water
multibeam echo sounder, suitable for a
wide variety of general mapping
applications.

The Sonic 2020 provides user celectable
operating frequencles betwean 200 k4z

and 400 kHz to 1 Hz resolution and optional
700 kHz, with unparalleled flevibility to trade
off resolution and range and controlling
Imterference from other active acoustic
gystems.

In addition to selectable operating
frequencies, the Sonic 2020 provides
variable swath coverage selections from

10° t0 130", the ability to rotate the cwath
port or starboard In real-time, as well as roll
and pitch stabilization.

The Sonic 2020 frequency agility,
productive swath coverage, high update

rate, narrow focused beam widths down to
1? and 60 kHz broadband signal processing
provide hydrographic professionals with
high quality data output for shallow water
survey operations.

The Sonar consists of a combined outboard
recever / projector module, and the Inboard
Sonar Interface Modula (SIM). Third party
axillary sensors are connected to the SIM.
The Sonar data Is tagged with GPS time,

Sper-Sheet versioh 17. Subject to chahge without nofice

As with other ploneering Sonic wideband
multlbeam echo sounders, separate topside
processors have been eliminated, dramatically
reducing system size, Improving systerm
reliability and increasing system efficiency with
beam forming done at point of reception.

The sonar operation is controlled from a
graphical user Interface on a PC or laptop
typically equipped with navigation, data
collection and storage applications software.

The operator sets the sonar parameters In the
sonar control window, while depth, Imagery
and other sensor data are captured and
displayed by the applications software.

Commands are tranemitted through an
Ethernet Interface to the Sonar Interface
Module. The Sonar Interface Module supplies
power to the conar heads, synchronizes
multiple heads, time tags sensor data, and
relays data to the applications workstation and
commands to the sonar head.

The recetver head decodes the sonar
commands, triggers the transmit pulse,
recelves, amplifies, beam forms, bottom
detects, packages and transmifs the data
through the Sonar Interface Module via
Ethernet to the control PC.

The ultra-compact stze, low welght, low power
consurnption of 22 W and elimination of a
separate topeide processor make the Sonic
2020 ided for small survey vessel, ROV or ALV
operations.

* Beam width to 7' x 1" with UHR 700 kHz option



SONIC 2020 Wideband Multibeam Echo Sounder

High Resolution

Multtibeam
Systems Specification: Systems
Selectable Frequencies 200 kHz- 400 ki o
) to 1 Hz resolution Sonar Interface Module (SIM) Hydrography
Optional 700 kiz Offshore
Bearmwidth, Acrocs Track .o e
Beamwidth, Along Track 10 Drediging
Mumber of Soundings Up to 1024 per Defetse
swath, per head Research
Selectable Swath Sector 107 to 1307
Sounding Depth* 100 ms**
Pulse Length 15 ps— 1000 ps
Pulse Type Shaped CW
Depth Rating 100 m
Operating Temperature A0 Cto40°C
Storage Temperature 30" Cto 55" C
Electrical Interface
Mains S0-250 VAC, 45-65 Hz
Power Consumption 22 W (Sonar Head)
Uplink/ Downlink: 10/100/10008ase-T
Ethernet
Data Interface 10/100/1000B&se-T
Ethernet
Sync In, Sync out TTL
GPS 1PP5. R5-232
Awiliary Sensors RS-232
Deck Cable Length 15m
Mechanical

Sonar Dirmension

140 x 161 133.5 mm

Sonar Mass 4.4 kg (inalr)
SIM Dimension 2B80x170x &0 mm
SIM Masc 24kg
RZSohic LLC
Sonar Options 5307 Industrial

TruePE™ Imagery Output

Ultra-High Recolution UHR™ 700 kHz

Raw Water Column Data Output
Switchable Forward Looking Sonar Output
[2NS™ Integrated Inertial Mav. System
4000m Immersion Depth Rating
Mouriting Hardware & Assemblies

Oaks Bivd.
Austin, TX USA
78735

T: 512 891 D000

W r2sohic.oom

Antifouling Coating Protection

* Beamn Width to 17 x 7" with UHR™ 700 kHz optlan
**Max sounding depths depend onh emwironmental condttions

Pioneers of Wideband High Resolution Multibeam Systems




INS has the following characteristics:

R2Sonic I2NS Integrated Inertial Mavigation System Specifications OUA VIS IS SOUND®

The R25cnic [2MS integrates seamlesshy with R2Sonic Wideband Multibeam Echosounder Systems (MEES), providing accurate

oA

and robust geo-referencing and motion compensation for hydrographic surveys. The R25onic |2MS is an industry proven, tightly

coupled solution for vessel roll, pitch, heave, heading, position and velocity, that is easy to set up with the Applanix POSView,
operate and control through the monitoring window built into the Graphical User Interface (GU). AI MBES and 12MS data flow
through a single Ethernst port. eliminating the need for additional processing modules and cabling, which makes for a neat, single

cable, interfacing salution.

The RZ5onic 12ZMS IMU comes in @ compact waterproof housing that can be mounted on the vessel center of rotation or
directly on the R2%onic MEES mount bracket to minimize patch testing between mebilizations. The R2%onic I2ZMS processing
Maodule (SIM). The SIM has connections for the dual GMS5 antennas, the

MU, as well as serial inputfoutput ports. The GMNSS antennas track all available GPS, GLONASS, Galileo, Beidou, Q25

and interface are integrated into the Sonar Intert

-

% and

(eostationary satellites, with support for Fugro Marinestar™ GPS and GMSS subscription servi

The R25onic IZMS provides continuous posidoning information, even in areas where GPS reception is compromised by mulipath
effects and signal loss, making it ideal for vessels operating around structures and in high multipath emvironments such as ports

and harbors.

it can also be upgraded to enable the logging of raw GMSS and inertial observables for later processing through GHSS aided

inertial post-processing software.
R2Sonic offers three accuracy and options: Type | Il and Il All types are based on the Trimble Applanix line of industry
standard IMS and use the same R 2%onic waterproof IMU housing enclosure, SIM architecture and software interface, providing

the customer with maximum flexibility and choice of systems to suit job requirements and budget.

Main Advantages:
« Seamless integration with R25onic MBES
« Compact IMU in waterproof housing

+ Selectable accuracy configurations

Inertial aided RTK (Real Time Kinematic) positioning
« High immunity to GNSS [(Global Mavigation Satellite System) outages
« Export license not reguired for most countries

« Affordable pricing options

» 3-year standard warranty

e [ZN5 Type |- 0.01° rollfpitch accuracy with RTK. Based on Trimble Applanix CceanMaster™
» |2ZNS Type II: 0.02° rollfpitch accuracy with RTK. Based on Trimble Applanix WavelMaster™
¢ [ZNS Type lll: 0.03° roll{pitch accuracy with RTK. Based on Trimble Applanix SurfMaster™




Technical Specifications

I2NS Integrated Inertial Navigation System

IZNS Type |- 0.01°

Integrated INS DGPS
L 0.5-2m depending on quality

FrmEn of differential corrections
Roll & Pitch o.nze

0.01° widm baseline
Heading 0.02% wi2m baseline

5cm or 5%
Heave

2Zem or 2% TrueHeawe™

RTK

Horizontal: 1cm or better
Wertical 1.5cm or better

0.01°

Same

Bem or 5%
2cm or 2% TrueHeawe™

Apcuracy During GNSS Outages

~3m for 60 s total outages (RTK)
~1m for 60 s total outages (IAPPK)

0.03*

Mealigible for outages < 60 =

Bcm or 5%
2em or 2% TrueHegwe™

IZNS Type Il - 0.02°

Integrated INS DGPS
.. 0.5-Zm depending on quality

HII of differential corrections
Roll & Pitch 003

0.015% widm bazeline
Heading 0.03° w/Zm baseline

Scm or 5%
Heave

Zem or 2% TrueHeave™

1ZNS Type lll - 0.03°

RTK

Horizontal: 1cm or better
Vertical 1.5cm or better

0.02°

Same

Bem or 5%
2om or 2% TrusHeawe™

Accuracy During GNSS Outages

~3m for 30 s total outages (RTK)
~1m for 60 s total outages (IAPPE)

0047

Mealigible for outages < 60 =

Bcm or 5%
2em or 2% TrueHeawve™

Integrated INS DGPS RTK Accuracy During GNSS Outages
. (0.5-2m depending on quality Horizontal: 1cm or better  ~@m for 30 s total outages (RTK)
I of differential corrections erticak: 1.5cm or better ~3m for 60 s total outages (1APPK)
Roll & Pitch 0.04* 0.03° 0.05*
0.06% widm baseline 027 (IAPPE, 60 s cutane)
Heading 0.08° w/2m baseline =eame 0.3° (RTK, 60 s outage]
- Scm or 5% Bem or 5% Bemn or 5%
il 2cm or 2% TnueHeawe™ 2cm or 2% TrugHeawe™ 2em or 2% TrusHeave™
Input/Cutputs

Ethernet Input Output 1000Base-T

2 COM Ports bi-directional, user assignable to NMEA output

Serial RS232 Input Output

1 COM Port connected directly to the internal GNSS receiver

{for supplying corrections or firmware upgrades)

Base GNSS Comection Input

RTCM Vix, RTCM W3.x, CMR and CMR+

Spec-Sheet version 2.0, Subject to change without notica

With dual GPS antennas with the following characteristics:

©2020 R25onic, LLC. Al nights reserved



Technical Specifications of the 12NS Type Il

DGPS RTK
0.5-2m depending on quality Horizontal: 1cm or better

Position ¢ ifferential corrections  Vertical: 1.5cm or better
Roll & Pitch 0.03° 0.02°
- 0.015° w/4m baseline
Headin:
eagng 0.03° w/2m baseline el
T S5cmoor 5% 5cm or 5%
2cm or 2% TrueHeave™ 2cm or 2% TrueHeave™

TheSound Velocity Sensor is the following:

Accuracy During GNSS Outages

-3m for 30 s total outages (RTK)
-1m for 60 s total outages (IAPPK)

0.04°

Negligible for outages < 60 s

5cm or 5%
2cm or 2% TrueHeave™



UItra SV OEM Product Details
Sound Velocity Sensor D

SOUND
SPEED
ultra-fast, ultra-compact, ultra-dependable. The next generation of
sound velocity sensor,
Redeacigned from the connector up, the ultrasy offers a truly smart and mnﬁmm

exchangeable sound velocity sensor without compromise.

Idealby suited to gystam integrators and OEM applications, the ultrasy
i= a truly exchangeable 5 sansor with all critical electronics contained
within the housing.

Each sound velocity measurement is made using a single pulse of
sound travelling over a known distances, so is independent of the
inherant calculation errors present inall CTDs. Sur unique digital signal
processing technique virtually elirminates signal noise, and gives almost
instantaneocus response; tha digital measurement is also entiraly linear,
giving predictable parformanca under all conditions.

Valeport Limited Telephone: +44 (0] 1807 BE0202 S~
St. Petar's Quay, Totnes, Emnail: sales@wvaleportoouk ALEPORT

Dievon TA SEW United Kingdom www.valeport.couk




Performance

Range 1375 -1900 Mk
Resolution Q00 ms
Accuracy +0.020 /s
Sample ~30 pS @500 mys
Duration
Sample Up-200Hz
Rate

Elactrical
Voltage 5V DC regulated +3%
Power = 250mW
Connector SubCann MCEBHEF

Communications

e-35.00mMM-»

100.0mm

120.0mm

Output RS485\TTL
Protocol 4800 - 220400 baud (B],M)
Format Proprietary MMEA string
Physiecal
Depth 200rm
Rating
Size IBrmmid x 120mm
{including connector)
Weight <03 kgin air
Housing & Titanium
Bulkhead
Transducer Titaniurm
Wind owr
Sensor Legs Carbon Composite
Reflector Titaniurm
Plate
Ordering
ultraSyv OB520550 -TTL- F [Fermnale Connector)
OEE20550-TTL-M [Male Connector]
OBS20550-AS4B5
Hote All systerrs supplied with  manual no cables

are supplied.
Contact Valeport for options

-+ 38.0mm

@38.0mm R




The power inverter characteristics:

MW

200W True Sine Wave DC-AC Power Inverter T S = 2 U U series

W Faaturss :

True sine wave oulpul (THD<3%)

High surge power up lo 400W

Hegh efliciency up to 88%

Fanless design, omoling by iree air convention
Built-in remole ON-OFF conftrol

* Front panel indscator for operation slas
Power ON-OFF switch

* Prolections: Bat low atanm / Bal. low shuldown [ Over vollage / Over femg
{ Oudpud shor / Input reverse polanty / Overload

* Apphcation : Home appliance, power 100k, oflice and ponable
equipment, vehicle and yachi __eic.

* 3 years waranty

SPECIFICATION F@ @9 c E

MODEL TS-20-112_| TS0 12 | TE20-148 | I'I'S-iﬂ-ﬂ! 1 I'I'SMII | |TSMII 1
RATED POWER W
MAXIMUM OUTPUT POWER |Z30W for 180sar. | J00W for 10 sec_Jsume power A00W for 30 cydes by )
A VOLTAGE Farhory seling 2t af 110VAC Faciory seffing setat ZIOVAC
UTPUT 100/ 190/ N5 MENVAL seleciable by seling b aw 200 | 20 20 | MVAC selediable by seling bulion 3.W
FREQUENCY B0s0.1Kz  SOMEOH: seleciable by sefing buior a0 1Mz SA/E0k: selectabie by selfng bulbe
WAVEFORM Thue sine wave (THD.E) af mied input wiitage
AL REGULATION Matad|=3 0% afratedinpu volage
FRONT PAHEL NDICATOR | Operali - Green :normal, O (lashing) : memobe conlol OFF, Red - ab |
BAT VOLTAGE 12V 4V 48V 12 24 48V
VOLTAGE RAMGE [Typ.) Meded | 105~ 15VDC 1 =~ VD |42 ~ VDT 105 ~ BVDC 21 ~ JNDC 42 ~ BENDC
D CURRENT| Typ) 204 104 sk on 108 s
HPT MO LOAD CURRENT DR [Typ) (1254 0ETA 012 1254 0EA DEZA
OFF MODE CURRENT DRAN | = 1mA
EFRCENCY (Tp) Mot [36% 87 5% 3% | |er.as B
BATTERY TYPES Open & wealed Lead Add
FUSE DA 0AM 1541 [IOA"2 30AM 1541
BATTERY | BT LOW AL ARM 1.324% T 454% 11.3a8% T5oA% 424
T s | BAT LOW SUTDOWM = AT =T 105=0% i =
BAT POLARITY By internal fuse cpen
OVERTEMPERATURE BSCZET |BI!'C:I'F'C |W'C:I'F‘C h'i‘C:ﬁ'C IBIJ'C:I'J"C |BIJ'C:5'C
Profection bype - Shul dwn ofpwolage, reepower on forecowver; by infermal RTH1 dedecipower ransisior
ouTeuy | QUTPUT SHORT Profecion bee :Shul dwn olpvoliage, re-power on loremve
PROTECTION 105~ 1158 load for 180 sec, 115% ~ 15075 load for 10 sec.
CVERL GAD [T¥R] Profedion bpe - Shul down ofpwolidge, ree-power on borecwe
GFCIPROCTECTION Octicnal (Only boe F) [More
FUMCTION | REMOTE CONTROL Dpen - Momal werk ; Shod - Remole off
WORKING TEMP. A0 =435 @ 0% loaad ; %80T @ 50% bad [-10~ +40°C @ 100% koad, +60C @ 50% bad
RN WORKING HUMIDITY 205 ~ B0'% RH non-condens ing
STORAGE TEMP, HUMMNTY | -30 =s70°C /22~ s158°F, 10 ~55% RH
VIBRAT ION 101 ~ 500k, 3G 10min. cycle, Blmin. sach along X, Y. Zaxes
SAFETY STAMDARDS Dessigr refer i UL453 [ore
LvD Bore |esigsn
SAFETY & | WITHSTAND VOLTAGE Bat WP-AC OPI0KVARC  ACONF-FG:1SEWC
[= 1+ ESOLATION RES STANCE Bat WP-ACOP,ACOP-FG100M Obms | S00VDC! 25701 TS RH
EMC EMISSI0N Complimncen FOC dassA |mgw=u5ma=:n.wmmaws&casm
EMC IMMUNITY e |Complancets EXE1000-4-23 8
WTEF 1B hremin.  MILHDEK-217F (35°C)
OTHERS | MMEMSIOM 6158 Tmm [L"WH)
PACKING 1.E0K g Epes/10. 8K/ 1 4ACUF T
MNOTE 1 Efficiency & AC mguiaion is tested by 200W, inearload a1 13V25VS 2V input voltage.
2.0 paramaters not spacifind abows am measumd 2t rated laad, 25°C of ambient tomperaturs.
AThe loemnm of sadh wkage value by mode s is:1 12212+ 30 50124204+ 41V 14 8248+ 42V




The chosen PC board is the following:

7t & 6" Gen Intel® Core™ U-series

MI 0' 5 27 2 (77513/Caleron™), 2.5° MI/D-Compaot

Features

= 7R & Gen Inmr* Core™ U-seres (17 A5 3Celeron®)

» Direct 12, OpenGL 4.4, OpencL 2.1

® 2 x204-pin 50-DIMM up 10 1668 DOAAL- 18001323 MHE DRAM

» Flexbk [j0s axparsion: MIDa to approach vartical manket application

= Support TFM 2.0 {optional)

= Supports Inbal AMT11.0, WISE-Faas/RhM and Embadoed Sofware APIS

ot

“THD W Brigires 'H:H-ng Bkigh
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Mraitm
i b
et d wise-Paas/mmm C € FCC
Specifications
kel Tih Core™ U-ssrles Indel B@h Core™ U-geres
CPU Irkel Cara 17 Ta00U0 Il Core [T &E20U Intel Coee B G200L Iniel Car BEI0OU Irigl Cedaron 3EEL°
B Fesqeny 24GHe [Dual-Carg 2 F BHz {Dual-Cora] 2.4GHz [Dhaal-Core) 2.3GHz [Dual-Coie) 211 &Hz [Dual-Carg
Fricassin Syskm WAL I ITe g LEnLY J9GH 24 EH A0GH - -
L3 Cacha 4uB dME ANE IVE 268
IS AMI UEFI 123 W
ROy DIDRAL 1530 WH
ey Mt Capy 16GE
SackE 2 x 204-0in SOOIM W
Contraler Irkel HO Graghics B2 IVE2DG 10 [Celarong
Duecl 12, DiradtX 11.2, O L44, and OparCL 2.1
Prapessar Erapks muml}mmmﬁ s 1 O
Wak 1500 % 1200 Jr ez ar2 (43 x 1152 & BHz with reducad blanking
DEplay s LWDE with 2,34 5V and 12% an LCO VDD paowar 5V and 125 ;uppad o INDE imaater
Dl chamel 34-0k YT, max msplullanup i 1820% 1200 & G0H:
HOMI Support= HOM 1.4 %ar HD Weep pl
Mt recpiubion un fn 8006 x 2160824 Hr
Wb Clspiyy YGA + HDMAL WA + LNDE, HOM + LVDS. YGA + HDWA + VDS
Spaad T O00M bos
Efaimel Contraler iS0E1: Imidl 218, GLED: Inkial B
Comechr 2RI o Fear 18
Adn Crslaz High Deinflkan Rudka {HEf, Line-In, Ling aurt, Mic-in
Aming Collonal via Mice
Waich Doeg Timed ul Pirsamamabes coumi fiom 1 - 263 m| SECDNAS
GATR 2, up b B0 G [BOD MBS}
St MSATR 1 o Full-s1pa [rupn vt a her mMEATA arminiPC i
ElNgim 2
Wak 1
HOMI 1
Fear 113 UsSEZD 2
USB3D 2
LED Fosa, HOD
OC Jack" 1
Gl 2% RE-232)422/435 with auiw Maw canimd (ESD proiecion: A pap =154, Conad <24V]
USE 2
niEmal 5 1 (Ehares W SMELS pin)
SWEE 1
EPID 41 et urpass ottt
SECLr iy TPHED" Support by raest
Expargion Min FCE 2 Full-2 [Dna Wi =M Card ha k. AnTher ane wN MSATA U p01M, fefauH L ot mEATE)
ME Deplaypeat®, ShEus LEEI0 LPC Fx PCIRX1 [ne aul 46 Wb 17 s powsr Possr On. Rass
Fawer Ty Single 12 OC pow Inpul
Pawer SupplyVakage Sunportz Singl 12V nou, = 10%
Powar Pawer Consumplian [hmicaly 17 T800U: B.ABW, 7 S8001- 6.4 W, B 82000 E.26 W, B B100U:5.02 W, Caleron 0650 4 82 W
Pawer Consumplian (W |7 TH00U: Z2 MW, [T SE00U: 22.08 W, IS E300Lk 2067 W, B B1D0U: 2043 W, Calean 38551k 1TE1 W
Pawer Managamant APl
Datiany Litium 3V / 210 maH
i Dperating 11- 803G {32 - 140 R {0 peraling humigty: 40 *C @ B64% AH Nan-Condarelng)
Mi-Coarating A0 °C - B *C and 80 30 & 0% RH Hon-Canoensing
Dimanshane [Lx W] 146 X 102 mm [5.7" x47], 5ame &= 357
Phrysical Chamdersies Weight AThg, w2l ol ol package
Height b Slek- 1 E.5 mn: Botlnm Side 7.9 mm; ACE: 2.0mm

* Supported by request, please caniac] Avinsch Mk Linctian ks nesdad.

ADVNTECH MU0 Extension SBCs, Modules and Ch
All prochsct spesafications are subjest to change without narlica. Last updaiad 17-lan-2016

The kit is installed on the payload frame of SWAMP.



The Sensor head, the INS and the SVS are installed on a movable structure that can be
installed at different depths.

The SIM and the PC, powered by the inverter are installed inside the onboard Boxes:



4. GUARD1 Imaging Device

Purpose

Autonomous and programmable device for image acquisition and processing (European Patent

EP 2863257)
The acquired image content is recognised/classified (e.g. fish, gelatinous zooplankton, benthic

organisms, seabed, artificial infrastructures)
The information extracted from the acquired images is transmitted outside the device.
Conceived to be deployed on fixed or mobile platforms for autonomous monitoring activities

extended in time (low power consumption)

e The image processing methodology is based on supervised machine learning approach
e The recognition/classification algorithm can be automatically run on board the imaging
device.
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Function

Underwater cameras are used to collect data about habitat mapping, species behaviour,
seafloor composition. The Guard1 Image Device, integrated in the SWAMP system is connected
to a central unit, single board computer. This connection allows for real-time visualisation. The
transmission rate is dependent on the bandwidth available at the acquisition site.

Composition of kit:

The Camera can be programmed to operate in different modes:

- The worst case is when, during the execution of a transect, the CPU remains on with a
maximum consumption of 2W and periodically (e.g., every second) acquires an image. In this
case to the 2W of the CPU, between one image and the next, must be added a maximum
consumption of 36W (illuminator) for a maximum time of 150ms;

- the intermediate case is when between one acquisition and the next, the camera goes into
low-consumption mode with a power consumption on the order of mW;

- the low-consumption case is the one in which between one acquisition and the next the
chamber is turned off. In this phase, the absorption between one image and the next is on the
order of microW.

Regarding the consumption of the Camera, the following is an estimate in excess:
- the camera power supply can charge between 12V and 36V.



- The illuminator consists of 4 LEDs each with a maximum power consumption of 9W for a total
of 36W;

- the maximum time to acquire an image is 150ms and during this phase the CPU absorbs a
maximum of 2W;

Consequently, during the acquisition of an image the camera draws a maximum of 38W
(36W+2W) for a maximum of 150ms.

The battery is installed inside the case.One image every second for two hours is 7200 images.
Even with a small battery there should be no problem.



5. Radiometer

Purpose

RoX (produced by JB Hyperspectral) is an automated field spectroscopy device capable of
collecting continuous and long-term hyperspectral measurements of reflectance. Its robustness
and flexibility make the RoX suitable for water application.

Objective are:
e To understand the temporal dynamics of optical properties (Rrs) of water types
e To investigate the temporal dynamics of water turbidity as derived from the sampled
water reflectance (Rrs)
To map submerged vegetation and water depth in optically shallow water
To produce reference data for validation of satellite data

Function

Mounted on SWAMP the radiometer (ROX) can automatically gather reflectance data that can
be viewed in real time through a simple port emulator/terminal.

The real time visualisation happens thanks to a thorough system integration that renders the
SWAMP system apt to multipurpose real-time monitoring in the most diverse scenarios, from the
Arctic Sea to the Mediterranean lagoons.

During the deployment in the Venice Lagoon, ROX collectes reflectance data at the water-air
interface and under water. This can be useful to validate satellite data and assess the turbidity
status of the water column. Thanks to the integration with SWAMP, ROX can operate safely in
extremely shallow lagunar waters.



Composition of Kit:

ROX is provided with its own watertight case, which emcompasses, other than the radiometer
system, also a GPS module, power and data connections, gimbal.

ROX has been mounted on a tailored sensor frame attached to SWAMP. The frame hosts two
vertical sliding rods.

The water sensor of ROX can be easily fixed to one of the rods, which can be lowered to the
desired depth. The position of the rod remains fixed during the deployment.

The air sensor is attached to the same rod, but it is of course facing upwards.

This configuration ensures the geometric coherence of the probes.

The frame mounted on SWAMP can host a collection of sensors, it also ensures the modularity
envisaged for the SWAMP system.



6. Automatic Nutrient Analyzer

Purpose

Why monitor nutrients?

Nitrogen compounds, phosphorus, silicon etc are the basis of the growth of phytoplankton that
lies at the base of the trophic network of the sea.

Changes in the availability of nutrients induce a modification of the ecosystem and this has a
strong impact on coastal communities which are based on sea-related economies.

The SUNA V2 is the ultimate solution for real-time nutrient monitoring. This sensor measures
nitrate with industry leading accuracy and stability over a wide range of environmental
conditions (including extremely turbid and high CDOM conditions), from blue-ocean nitraclines
to storm runoff in rivers and streams. The SUNA V2 incorporates the proven MBARI-ISUS
nitrate measurement technology, which is based on the absorption characteristics of nitrate in
the UV light spectrum.

=
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Function:

The SUNA probe, mounted on the SWAMP system, aids the gathering of nutrient data in the
Venice Lagoon during one of the INNOVAMARE trials. Lagunar environments are highly
variable in terms of salinity and temperature, they host complex unique ecosystems, therefore
their bio-physical monitoring is crucial to understand and protect biomes of lagoons.

Thanks to the integration in the SWAMP system the data can be visualised in real time, allowing
a prompt intervention in case of misplacement or general malfunctioning.

Composition of kit:

The SUNA nutrient probe gear to be integrate in the SWAMP system encopasses
SUNAV2-12V, 1 A probe

Seabird Pump-12V, 1A

Inflow/Qutflow pipes



The probe lies outside of the water and is attached to the dedicated frame, designed to host the
sensors. The inflow pipe conveys the water pumped from below the surface in between the
sensor cells, where the data is acquired, the sampled water then returns to the environment.

7. Watersampler and CTD for RELOAD PROJECT

Purpose

The aim of RELOAD project was the quantification of heavy metal discharge with freshwater
runoff to an Arctic fjord ecosystem.

SWAMP is equipped with a payload frame hosting a multipurpose box that allowed to manage
manifold tools and sensors: a precise dual frequency GNSS receiver, a single beam sonar and
an automatic winch with 60 m of data-cable that was used to released below the surface (down
to 40 m) an automatic watersampler together with a CTD sensor.

Function

In the Hornsund Fjord SWAMP was used to sample water and record CTD data from interesting
freshwater runoff spots in the direct front of three tidewater glaciers: Hansbreen, Hornbreen and
Storbreen.

The data collected should allow to increase the knowledge on contaminant fluxes and loads in
the Arctic that is particularly important in the era of global warming. Climate—related changes in
environmental conditions are influencing contaminant fate in the environment. Intensive glacier
melting can affect the delivery of contaminants accumulated in glacier ice over the last century.
As a consequence, fjord ecosystems probably receive higher loads of contaminants today than
before, and these may pose a threat to the ecosystem. Unfortunately, this problem is nowadays
not well addressed in current research. Therefore, more extensive, complex studies are
necessary to increase knowledge on key processes having impact on contaminant fluxes to the
marine ecosystem and the campaign just ended has been carried out to give a contribution in
this direction.

Composition of kit:

The kit is composed of a CTD 304 plus from IDRONAUT and an automatic watersampler
developed within the project.



“Jo. IDRONAUT OCEAN SEVEN 304Plus CTD LOGGER

VERY LOW POWER, SELF-RECORDING, UV-ANTIFOULING, DISSOLVED OXYGEN
ARCTIC, ANTARCTICA, BRINE, ROVs, AUVs, UNDERGROUND WATER MONITORING

The OCEAN SEVEN 304Plus CTD completes the line of high quality and

accuracy IDRONAUT OCEAN SEVEN CTDs, fulfilling the demand of o high | Ieamures:
performance CTD probe with very small diameter and very low power

¢ Up to BHz CTD simmltaneous sampling,

consumption. This £TD can be easily integrated /adapted to third-party ¢ Viery low power consumption

systems like floating profilers and/or oceanographic moorings, ROVs and

¢ Expandable: oxygen, turbidity and other sensor
interfaces, available upon request

AUVs IDRONAUT prides itself on the design of its full ocean depth, pump- | 4 | arge memory (26bytes) 60.000.000 data sets.
free, low-maintenance sensors. Central to which is the high accuracy % High-speed data uploading.

seven-platinum-ring guartz conductivity cell [patented] which can be

cleaned in the field without the need for re-calibration. This unique guariz cell employs a large diameter (8 mm) and a short
length (46mm) to guarantee self-flushing. The 05304 Plus does not require pumps or any other external device to flush the
sensors, which minimizes its power consumption and allows the use in Arctic and Antarctica. The 08304Plus CTD standard

interface is RS232C; other optional interfaces are: TTL, R5485 and wireless Bluetooth@.

The R5485 interfare overcomes the RS232C limitation [200m cable). The 05304Flus communicates af a speed up to 115k2
bps, thus reducing data uploading time to a minimum. The 05304Plus housing can be manufactured with either a 316 grade L
stainless steel housing, a white POM housing or a titanium housing allowing deployment to depths of 1000 dbar. 2000 dbar or

7000 dbar respectively.

IV ANTIFOULING

A UV-LED (Utraviolet, 250 to 200 nm @500uW, Light-Emitting Diode) is integrated into the
conductivity sensor quarts cell (patent pending). The UV-LED sterilizes the early growth of bicfouling,
thus eliminating environmental drift in the conductivity sensor.

TOP-COVER BULK-HEAD CONNECTOR
The OCEAN SEVEN 304Flus is equipped with the MCEH series of wet-pluggable connector

SAMPLING MODES
Continuous: Sampling at configurable rate: 0.1 Hz to 8 H=.
Multiple cycles can be obtained by switching the CTD on/off

Pressure: Data is sampled af pressure intervals
Multiple profiles are obtained by switching the CTD on/off.
Timed: CTD collects a series of samples and then sleeps for the configured time interval

Time intervals are: between 5= up tol day.

Conditional: Data acquisition is started and continues while the reading from a selected sensor is
above a threshold value. Monitoring of the selected sensor threshold value can be
configured to occur at intervals: between 55 up to 1 day.

Burst: Burst sampling carried out at configured time intervals: between 55 up to 1
day.

DATA STORAGE AND BATTERY ENDURANCE

The 05304Plus CTD is equipped with a 2-Ghyte internal non-volatile 5D FLASH memory which allows
the storing of about 60,000,000 data sets each one being composed of the reading oft CTD sensors
plus the acquisition date and time. Different types of battery can be installed in the CTD housing.

¥ 2xsize"AA"  Alkaline 1.5V battery assembled in a single pack. 3.0v

¥ 1xsize"AA"  Lithium non-rechargeable battery 3.6V, 244k
¥ 1xsize"C" Lithium non-rechargeable battery 3.6V, 844k
» 1xNiMH rechargeable IDRONAUT custom battery pack (3x1.2 AA) 3.6V, 2.64h
P 1lxsize"C” Lithium lon rechargeable battery 3.6V, 4240

The NiMh rechargeable battery pack allows up to 50 hours of continuous operation, while the "C”
size Lithium non-rechargeable battery allows up to 168 hours of continuous operation. Whenever
the 0S304Plus operates in Timed, Burst and Conditional modes the battery endurance is
considerably extended becquse the 05304Plus enters a deep sleep mode between acquisitions and
drains only 8udh from the battery.
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SENSOR SPECIFICATIONS
The 05304Pus CTD can be equipped with the following sensors to measure:

Parameter Range Imitial oy Resolution nse Time
Pressure 0.1000 dbar{l1) 0.05 Yofull scale 0.0015 % full scale S0 ms
Temperaturs -5.+35 °C 0.0z °C 0.0001 *C 50 ms
Conductivity 0.90  mS/em(*) 0.003 m5/em 0.0003 mS/cm 50 ms(2)

™ By reducing the range to 0..70 mS/om, the resolution becomes 0.0002 mS/cm.

If properly calibrated the range can be extended up to 250 m5/cm to measure in the Brine,
] Other standard pressure transducers, immediately available, have- 10, 40, 100, 200, 500, 2000, 4000, 000, 7000 dbar ranges.
2 At 1 msecond flow rate,

The fundamental properties of seawater, like- Salinity, Sound Speed, Water Density, Oxygen ppm are obtained using the algorithms
described in the UNESCO technical papers in marine science no. 44 "Algorithms for computation of fundamental properties of sea
water”,

The freshwater properties like: TDS (Total Dissolved Solids), Fresh Water Conductivity corrected at 20°C and 25°C are automatically
caleulated,

OPTIONAL SENSOR SPECIFICATIONS
The 05304Pfus CTD can be optionally equipped with the IDRONAUT Highly Accurate Precise (0.01%%F5) pressure transducer, the
[DROMAUT QEM Turbidity Meter, the IDRONAUT polarographic dissolved cogygen sensor and the IDRONAUT pH and REF sensors.

Pressure 0.7000 dbar n.oL %afull scale 0.002  %ofull scale 50ms
Orgygen 050 ppm o1 ppm 0.01 pom 3 5 (from nitrogen to air]
0500 % sat, 1 % sat, 01 Sosat 3 5 [from nitrogen to air)
Turbidity 0u03.750 FTU 5 FTu* 0.5 FTU 01s
*  Apcuracy and resolution are referred to 750 FTU scale,
ELECTRONIC SPECIFICATIONS
Real-time and logging: up to BHz
Interfaces: R5232C, TTL (0 to 3.3VDC), R5485, wireless Bluetooth®,
Real time clock acouragy: t 3ppm/year.
Communication speed: 3BK4 bps (up to 115k2 bps).
Data memory: 2 Ghyte
Supply voltage: Battery- 2 x size "AA" Alkaline 1.5V battery assembled in a single pack, 3.0V, or
1 x size "AA" Lithium nen-rechargeable battery, 3.6V, 2.44Ah,
External: 5.0 to 1BVDC,
Supply current- Funning: 45 mA @ 3.6VDC;
Sleep: 8 pd @ 3.6VDC
SOFTWARE

Idronaut programmes operating under all Windows versions allow the operator to configure the 053 04Plus data acquisition

and legger functions and upload data from the memory. They are:

WTERM, ITERM: Terminal emulation programmes to easily communicate with the O5304Plus using the built-in operator
interface and communication protocol

REDAS-5: Data processing and retrieval pregramme, which allows the display and plotting of conductivitge.
temperature, pressure and derived variables such as salinity, sound speed and water density, according to
UNESCO formulas and recommendations.
wREDAS: REDAS-5 customized for Windows moebiles running on PDA devices.
PHYSICAL CHARACTERISTICS
Houwsing: 1000 dbar 2000 dbar 7000 dbar
AISI 316/ black POM white POM Titamium
Dimensions:
diameter 43 mm {upper cap:4Emm) 75 mm 48 mm
lengzth 540 mm 580 mm 545 mm
Weight: in air 11k 22ke 18ke
in water 0,65k 05 ke 1lke
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The watersampler is a Van Dorn type watersampler moved by a MicroServo and a battery
present in the canister that splits the signal that arrives from the tether of the winch.

The whole kit is reported below:




8. Surface Effect Ship — SWAMP

Purpose

This system will be developed later in the project
Composition of kits:
e Reducing drag

e Increasing payload
e Increasing speed

Air Fan
[ ]

Sidewall Hovercraft

Function
The system

Composition of kit:

Maxon Motor with a Control System
Air Fan
Skirts



