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Low Power SeaSond

*Low Power (150-200 W) w‘

*All-in-one weatherproof ;1 )
chassis '

*Designed for remote & l
off-grid power solutions — = €
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Low Power Sea

Class E amplifier up to 85% efficie
~25% efficient)

Small volume to cool

~150 W Total Power for < 27 C am
~250 W Total Power for ~ 40C amkt
24V DC input (120/220V AC inpu

Compatible with all frequencies &

Same performance as standard cha
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Dia 3/8" (0.95 cm)
holes

tabs about
0.2" (0.51
cm)thick
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* sl

~ Wall-mountable
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Use Vessel Echoes
Antenna Pa

Funding provided by
Small Business Innovative
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SeaSonde Receive
Antenna

Top

of dipole

Lower part

of dipole
inside mast
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Compact Crossed Loop
Omnidirectional Antenna

¢ 3 co-located antennas

* Unique combination of
amplitude & phase for each
antenna = 6 parameters for
each bearing

* MUSIC Direction Finding on
each Doppler bin
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Compact Crossed Loop
Omnidirectional Antenna

¢ 3 co-located antennas

* Unique combination of
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Compact Crossed Loop
Omnidirectional Antenna

¢ 3 co-located antennas

* Unique combination of |
amplitude & phase for each
antenna = 6 parameters for
each bearing '

* MUSIC Direction Finding on
each Doppler bin
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IANtenna Pattern
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RIStorted Antenna Patterns
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Measuring Patterns Improve
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Measuring Patterns Impro

* Any ground discontinuities or vertical
structures (poles, buildings, power lines
distortions, which can cause bearing e
In processing

 HF Radar wavelengths are long (10-10(
to isolate receive antenna from parasit

e Good measurement is done from an e
source

e This is true for both Phased Array & Cc
Antenna systems
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@UEEERB@alibration Method
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Transponder as signal source




Transponder as signal source
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Planning, setup and
execution can be
costly and time-

consuming




New Solution:
WSEAIS & Ship Echoes
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Ship Echoes in
Doppler Spectra

Provides a calibration
signal from direction
of vessel

Need to get bearing

of vessel to use in
APM

Use range from AlS
position & Doppler

from AIS velocity to
find peak

g
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What is A
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What is Al

Automatic ldentificati

Ship-to-ship & Ship-to-
collision transponde

Two VHf Marine Bands:
162.025 MH

Required on all ships ove
all passenger s
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For each vessel,
AlS provides:

Time-Stamped

Position
Bearing
Speed

comar SYSTEMS uo
AIS-3R

AIS Receiver
NMEA/USB
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IS in Japa
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AlS in Japa
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AlS Data Flow

Collect AIS messages on radial
site computer via AlS receiver

Match AlIS messages with raw

AlIS -
Receiver |/ ® —— [ Decoder

spectra .
R Check for
. / New Spectra
AlS Receiver can be separated ' _ / L7

from SeaSonde computer

Spectra

AlS receiver can be moved to a
nearby building for better range

A
TRAK Files

SeaSonde |_.~

No

Spectra

HTTP | \ HTTP

New Find Concurrent

AlS Positions

'

Concurrent

File?

No

AlS APM processing operates in

Write TRAK
File

Data?

parallel with radial procesing

) i
N g
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Results
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Bodega Marine Lab

Normalized Antenna
Patterns: Real &
Imaginary Components

Median filter sorted by
bearing
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Bodega Marine Lab

Normalized Antenna
Patterns: Amplitude &
Phase
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Bodega Marine Lab

Metadata Collected:

S/N ratio
Peak width

Doppler
Range
Bearing

Pattern update rate
depends on vessel
activity (varies vs.
bearing)
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Vessel APM (00)
100 | Transponder APM (“)
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University

(VIEWV site) WSO P
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60

Vessels provide a far-field "
signal source
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Benefi

Significantly reduced cost

Improved surface current dat:

Continuous measurements allow
processed over different ti

Inexpensive software addition

Compatible with all SeaSc
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