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S OmN Primary Objective (2008) N

Re-acquisition of divers using USV
Vessel Is autonomously driven

Once In position operator can
Classify
Warn
Closely observe
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N O™ performance Specifications &

Shallow draft
Smallish and quiet
Good low-speed handling




/‘)\ NATO

N oran Secondary Objectives (2009)@

Surface missions
Surface contact intercept/escort
Inspection of surface objects

Cooperative behaviours

Avoldance and coexistence in harbour
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Max Speed 6 knots
ldle Speed 1 knot

Reverse Speed  [\Uas

Weight  Coupe
5.5 meters
Draft
Payload Weight 2%
40 liters
2 hours @ 4 kts

up to 20 kts

Zero

up to 6 kts

less is better
shorter is better
shallower is better
up to 100 kg

up to 100 liters

8 hours @ 4 kts
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L ZRIN Performance Specifications S

Required
Control and Telemetry
Video camera

Desired
Advanced Control and Telemetry
“Scalable and Hierarchical” autonomy

Better control/telemetry link
Longer range
Higher data rate
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H-Scientific SeaRobotics
RHIB catamaran
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Gemellina
Mandarina | |
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Max Speed 6 knots
Idle Speed 1 knot

Reverse Speed  [\Uas

Weight  Coupe
5.5 meters
Draft
Payload Weight 2%
40 liters
2 hours @ 4 kts

up to 8 kts

0.5 knot

burst few knots
460 kg

4.6 meters

~ 50 cm

> 100 kg

> 100 liters

> 8 hours @ 4 kts
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Max Speed 6 knots
Idle Speed 1 knot

Reverse Speed  [\Uas

Weight  Coupe
5.5 meters
Draft
Payload Weight 2%
40 liters
2 hours @ 4 kts

up to 10 kts

Zero

up to 4 kts

125 kg

4 meters

<50 cm

100 kg

100 liters

~ 8 hours @ 4 kts




Details on Autonomy... &

Mandarina: Gemellina:
SPECTRE, dedicated processor

dedicated processor  as front-seat
as front-seat NMEA interface

NMEA interface Custom extensions

Custom extensions  to NMEA
to NMEA Second TS7800
NURC added ARM avalilable as

second processor backseat
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N oy Mandarina’s Autonomy

./

SPECTRE Control station Platform systems

. GDFS MOOS Sonars
housed In - -

_ MOOS
steering

console R
9600 baud nSensors
backseat

; Video 1.2GHz Video / ' Platform
processor W|th control &

fronitoring

necessary
Interfaces
easily added

Figure supplied by H-Scientific Ltd
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N oy Gemellina’s Autonomy
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N

usv

BCU built
around
TS7800 ARM

Second
TS7800
supplied,
became
backseat
processor

Figure supplied by SeaRobotics Corp




Details on Autonomy... &

Decision to run MOOS on TS-7800 ARM

Kept Gemellina
Light
Simple
Power-efficient

Porting software presented some
challenges...
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N oran Running MOOS on TS-7800 SN

zlib, gsl, boost, libxml2, libxslt
Downloaded source and cross-compiled

boost libraries

Cross-compiled using BoostJam
MOQS, IvP, parts of moos-ivp-local and
nurclocal

Cmake as normal with additional flags
related to choice of compiler
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W omN  SegRobotics Controller S)

2 SV Status @
File Window Setup

f': Compass Comm E5 Payload Comm

Temperature Water Depth
50.0- 0.00- 7 GPS Comm ._:" Low Disk Space
. 2 I GPS Fix ”J Mission Timeout
25.0-: '10-m‘: .‘:4 H>L Controller Comm || Pitch / Roll
. | - ’ IF Motor Cumrent | L>H Controller Comm
; 00-3 -20.00- .‘:4 Low Battery B3| Autopilot
S | 0.0 | 1130 IF Thruster Motor = | Path Follower
l\r_ Leak Detected {" Autopllot Data
. Voltage Cigreei ﬂ’(‘ Servo Motor ! DVL Comm
; I Shallow Water = | ADCP Comm
2706 9034064 1 Lat. & 2 o - 25250 275 alonn 2500 50. Nl ﬂs‘ Depth Sounder Comm ‘:“ Blectronics Temp
rWW’JSB,‘TILOng. | f} ,/ | m/ : ? m/ 1 [‘,_ Modem Comm I Winch Comm
9-WAASfx  GPSStatus | & 278 450 i Cross Track Emor [ Soniar Comm
-‘:__ Under Speed j Distance
Speed Over Ground Speed Through Water RPM n; Water Cument Il Winch Down
-‘:-‘ Waypoint Timeout “‘ Spare

[T( Waypoint Progress

Course QOver Ground

| | I.I [
230 4 5% &

[ a2 [ o Numl




Control
Who's in charge?
Tele-operation
MOOS
Driver aboard

(mandarina only)

Handover of control
must be well
rehearsed,
procedurally exact
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Sensor Interfaces

OEM sensor software used in most
cases

Laser scanner OEM provided an
Interface to which an application was

written

Radar “integration” has not yet been
possible
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Summary

N

Competitive Bidding Process + MOOS
Good for NURC
Good for MOOS community
Good for winning bidders




