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Outline

> Laboratory overview
>>Vehicle systems

> Software tool chain
> Operation

> Data products

> Conclusions
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Vision
. - -

System properties = f{vehicles,comunication networks, interactions)
¥ links
Vehiclescomeandgo ) h A t oms. lin e
T\ o7 e
g I L Y J—
- : P
- — ‘
o ;’T Mixed-initiative =" ,.* ; b
" .’
£l
.
K

Data muIEfDTN

A
L

‘\Clceancr

Drifters
de i mq\m

M3o é possivel apreser]

Control station

Moored sensors

Ccmtrc:l station
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Op

Large scale exercises

Simultaneous ops in the Pacific, Atlantic and Adriatic
Deployments from shore or from ship/submarine
Over 100 days of ops per year

2014
- 1.600 Km underwater
- 200 flights
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Light AUV (LAUV)

Antenna Mast
(Wi-fi, GPS, GSM, Iridium)

Flexible
Fins

Magnetic Comms gnd
Coupling Navigation

Thruster and
Fins Controllers
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On-Board

Batteries

CTU

Ballast

Sidescan
Sonar
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Acoustic
Modem

IMU

Environmental

Multi-Beam Sensors

EchoSgunder

Wet/Dry
Interface

lllumination

l

Forward
Looking
Sonar

Acoustic
Transducers
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Software tool chain

Field tested every other week with ocean and air vehicles

¢ ‘ C41 - Command and Control Framework « Off-board command, control and

= communications
Neptus < *: N -. ::?
— WP 0T | £
™. Inter Module Communications x| Communication protacols for
| | = command and control of
|. ) e < heterogeneous systems
— e : _ g‘
"R Message Protocol -
DUNE: Uniform Navigational Environment g Onboard software
On-board software ¢ (vehicles, buoys,
e ~—rr = £ data loggers)
| s cuases £
DUNE PP l £
fon— -

J. Pinto, P. Sousa Dias, R. Martins, J. Fortuna, E. R. B. Marques, and J. Borges de Sousa, “The LSTS tool chain for
networked vehicle systems”, Proceedings of the IEEE/MTS OCEANS’13, Bergen, June, 2013.

User group: PT, US, NL, NOR, SWE, SP, FR, UK, DE, GR, IN, QT ‘
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IR command and Control

Supports all phases of the mission life cycle
Planning, Execution, Review and Analysis

Modular architecture through plug-ins
Console Displays, Communication Protocols, Data visualizations,
Maneuvers, ...

eptus

A
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ep’fUS Supports all phases of the mission life cycle

Planning, Execution, Review and Analysis

Neptus Console | Mission: APDL_Mission_20110227 [/home/meg/workspace/Neptus/missions/APDL/missac-apdl.nmisz)]

File View Tools Advanced Profiles Help iLAlN-SEACON-l Status: DISCONNECTED v
¢ . ‘RowsManeuverl - Plan Control AN
i RowsManeuverl (r) f 6 0 B NADO
N Initial Maneuver O NS\
&% S | Latitude 41N11'1.997475" State:
P benthos2 | Longitude 8W42'24.581976" :
d % Location Nal.183888%, ws.... || P1an:
o rd 3.0 Man.:
ZUnits DEPTH
@ Length 200.0
> Width 100.0 &'y N41.184690°, W8.706085°, -0.00
o Horizontal Alternat... 100 j'# Transponders
| Horzontal Step 27.0 |
o Besring =5 @ benthos2
s Cross Angle 0.0 8 % benthos3
~ Speed 1000.0 4 Plans
o Speed Units RPM : B [lauv-noptilus-1]
4 | Curve Offset 15.0 abort_test [lauv-noptilus-1]
Square Curve [v] * A {lauv-noptilus-1)
| First Curve Right  [v] * testiBL [lauv-doiphin-1]
Paint SideScan Ra... (V|
SideScan Range S... 30
start-actions Plan Actions:
end-actions Plan Actions: [
~
[ @oelete | @eat ||
h: 1,19km
st. Time: 15m 19s
x. Depth: Om
Depth: Om
Maneuvers: 2
Using Speed/RPM ratio: 1.3nVs (1000,0RPM)
, - [ Editing testLBL 1
cle: lauv-seacon-1 ‘
> 227 e [ & New ksave | Xciose |
N11.11 / 8Wa2.347) wos omaeaonsy 0% § o0, o 0% @o% [ & stotistics| ®¥Undo | pRedo ||
Fyﬂotl: N/A Plan: testLBL 11:29 UTC | 6 Notifications

[WPORTO
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ePtUS Supports all phases of the mission life cycle

Planning, Execution, Review and Analysis

0 Neptus Console | Mission: Unnamed Mission [/home/zp/workspace/git/neptus/missions/REP13-0oscar.nmisz] - + X
File View Tools Advanced Settings Profiles Help
= T = - Real-Time plot
0 Wsi§le 3hips 3 = ke
¢ 3 (’ » o
SN 3 z gh 6
& 2 s zlgl i S
y 133 ? |
] A 2 Z | X wReference)
— - e ) T
. 2 [— \__/'—’\\s_/k R ————————————— _/\\ 579°...
] 1
B o
° -
& 519
e 107
| -2
Z e
bl -3 340
“ % 365
tkoning
s
T
%
2
17:10:30 17:12:00 17:12:30 169
[— depth — alt — pitch|
Settings i Clear
¢\‘k
b / /_-\—ﬁ—/\7<
< o
> ¢ Vehicle: lawvxtreme.2
L) ' ~48% =i .
(8N26,0351 9W5.432 llf s mn(‘_,_’—ﬂ)fg @ F odsval 2% @oos
s L -—
em: auv-dreme-2 Plan: S 16:11 UTC | 130 Notifications |
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eP’CUS Supports all phases of the mission life cycle

Planning, Execution, Review and Analysis

I
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Multibeam

Googleearth
<
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Adaptive Multib
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Adaptive Multibeam

) Neptus Mission Review And Analysis

File Report Settings Tools Help

Visualizations | Messages |

File Edit View Tools Help

2 & Visualizations
A 3D Bathymetry
..} Log Book
&8 Mission Replay
') Statistics
=& Charts
Bathymetry
Control vs Desired
Corrected position
Euler Angles
Messages per System
Sea State
+ Vehicle Timeline
WGS84 Height
Z
2= Tables
o0 All Messages

Color Map
[ X-74 ¢ 8.72 9.77

Log: 125522_row-adap-1-3 | Date: 16/jun/2016 | System: LAUV-Noptilus-3 | Tides: No tides
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SideScan

T\ Neptus Mission Review And Analysls A 0% 1.

File Report Settings Tools Help
!

| \isualizations | Messages

| & & Visualizations

== 3D Plot

A 30 Visualization

@) Echo Sounder Analysis

} Log Book

& Mission Replay

@) Sidescan Analyzer
= Charts

Bathymetry

|8 crPu Usage
Control vs Desired
Euler Angles
Position
Salinity VS Depth
Temperature VS Depth
TidePlot
Vehicle Timeline
WGS84 Height
XY

info '200m! Measure | Mark Normalization 0.2 VG 75.0 Config | Record

0 10 [ 20 30 40 50 60 |

Y

r

|2 & Tables
All Messages
| = & Markers
¥ container

1
P« » =) 16:03:20.320(x16)

Log: 160008_survey 4 | Date: 08/Jan/2014 | System: LAUV-Noptilus-2
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SideScan U1277

1 "Conﬁgr' Record \

60 70 75]

| Info | Measure ‘Zoom| Normalization 0.2 j‘lVG $0.0 | | Config Record ||

Mark
57140 130] 120/ 110]100[90 180 70 [0 [50 |40 [30 |20 [10]10] 2030|4050 [60] 70 0] i
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Camera
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Camera
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Camera
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Conclusions

>\With the use of this technology, we are able
to map the ocean floor quickly and efficiently.

>\We will use these developments in future
operations (REP17).

> But a lot remains to be done.
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