A Low Cost System for
Autonomous Surface Vehicle based
Hydrographic Survey




Design Goals

* Minimize Total System Cost

* Flexibility to Interface
— Existing vessels
— Data collection systems

* Accessible software
— Customizable path planning
— Continuing research

* Robust Operation




HARDWARE COMPONENTS



Autonomy & Control
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Processor Load Testing

Total CPU Usage vs MOOS Time Warp

Q
oo
©
%)
-]
2
[a W
O
o
o
[2a]

—@—|dle —@—Survey

3
MOOS-IvP Time Warp

University of
New Hampshire




Futaba Hobby RC
6 Channels

Futaba | i ,‘ =
—_— LEDL»—E: -
R2006GS G| £
6 CHANNEL RECEIVER @" <

SPREAD

Long Distance Wi-Fi
1W




Wi-FiRange 7223, @SNk

° University of
New Hampshire

N LUNDHOEMIaE. *\ 1%
gvmmsnum%}u L\
N v

-

S ) N -
ol R
2 AN

~425m achieved LOS

@ US Hydrographic Conference | 16-19 Mar 2015

University of
New Hampshire




Positioning

CHRobotics GP9
GPS

3 Axis Accelerometer

3 Axis Gyroscopes
Magnetometer
Barometer

Temperature Calibrated
Orientation Kalman Filter




System Overview

Power
—= TTL Serial (3.3 V)
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Power Consumption

Component Maximum [mA] Normal Operation [mA]

11 hours run time under normal operation
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Autonomy System Cost

ASV System

Beaglebone Black

Arduino Mega 2560 S46
CHRobotics GP9 $399
Futaba 6J $180

Alfa Tube-U(N) $50

AmazonBasics 4 Port Powered S19
NewTrent PowerPak Xtreme S24
Various $155
Subtotal 5928

Shore Monitoring System
Alfa Tube-U(N) S55

Impact 9.6' Studio Light Stand




SOFTWARE
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Autonomy Behaviors

- Helm State

- Custom Behavior
£ Included Behavior
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® OO0 pMarineViewer (MIT Version 14.7.x)

File BackView GeoAttr Vehicles
Node AC CW RW App

pNodeReporter 236
pMarineviewer 7
pHelmIve 95
uSimMarine 6
uProcessWatch 6

coococo |l
cocoo

AppCasting MOOS-Scope

Mouse-Context  Action

plodeReporter emily
Vehicle Configuration:

0/0(1299)

Vehicle name: emily
Vehicle type: KAYAK
Vehicle length: 4.0

Blackout Configuration:

Blackout interval: 0.00
Blackout variance: 0.00

AltNav Config and Status:

ALT_NAV_PREFIX:
ALT_NAV_NAME:
ALT_NAV_POSTINGS

6T
0

Node Report Summary:

Reports Posted: 1299
Latest Report: NAME=enily,X=-149.97,¥=179.77,SPD=3,HDG=0.01,DEP=0,
LAT=43.17052584, LON=-71.06313189, TYPE=KAYAK,
AL i 298, YAN=0.01,

TIME=7091383797.26, LENGTH=4

VName: emily
VType: kayak
Variable: WPT_EFFICIENCY_LEG

X(m):[-150.0
Y(m): [182.8

™

mil: Btlmw( ﬂpoml_

iy

Time: 59548
Warp: [5

Dep(m):[0.0 .
Age(s): [0.00

Lat: |43.170553
Lon:|-71.063133

Value:

Spd: 340
Hdg: 040
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Path Planning
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Example Bathymetry
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IMPLEMENTATION



EMILY Overview

* 65” Long

e 77 Ibs No-Fuel Weight
 Max Speed 15 kts
 Endurance 2-5 days

* 4 Independently Sealed
Compartments

 Local RF & Satellite
Communications
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Assembled Autonomy Hardware
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Summary

Total autonomy system cost ~S1000

Software platform with module architecture
facilitates flexibility

Path planning algorithms for depth adaptive
survey coverage

Installing on small NOAA ASV + 2 more at UNH
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