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AutoAPM Kit with AIS Pattern Suite

Overview

AutoAPM is an add-on to a SeaSonde Radial Site in order to produce real-time
measurement loop files using the global Automatic Identification System (AIS).
Ships of opportunity are matched up to their possible SeaSonde echo and
stored as loop measurements which can then be processed in to antenna
patterns used to compare with existing antenna pattern or installed for
improved Radial output. AutoAPM consists of a hardware kit and a software
bundle called "AlS Pattern Suite".

AutoAPM hardware kit contains an AIS Receiver, AIS Antenna and
cabling. AutoAPM was developed and currently ships with a Comair AIS-3R
Receiver.

AIS Pattern Suite is obtained from CODAR support and consists of three main

components:
« AIS Recorder which processes and stores the AIS messages from the AIS
receiver.

» AIS Web Server which serves up the recorded AIS ship info to be processed
into track files.

e AIS Spectra Processing which generates track files, matches up the SeaSonde
cross spectra (csq), and generates antenna loop measurements.
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Kit Contents and Requirements

The AutoAPM hardware Kit contains the following hardware:
« one AIS Antenna
« one Comair AIS-3R Receiver

one USB cable

« one Antenna cable

)

* N AIS Pattern Suite requires a SeaSonde USB License Key containing a
AIS Pattern Suite License. If you do not have the USB Key, you should contact
CODAR support or sales on how to obtain one. The key needs to be plugged
directly into a computer USB port (NOT the keyboard or other hub) in order for
the AIS Pattern Suite to run.

Before you start, confirm that the computer meets the minimum requirements
for proper SeaSonde operation. You can find the system specs by selecting
“About This Mac” under the % menu. Then click the “More Info” button to see
the system’s profile:

Recommended Configuration
Macintosh Intel (MacPro, MacMini, iMac)
4 GB RAM or more

100 GB or higher hard disk

OS X 10.6.8 to 10.10.x
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Installation

Installation of the AutoAPM Kit with AIS Pattern Suite requires the SeaSonde AIS
Pattern Suite installer, a Comair AIS-3R Receiver, an AIS antenna, and a
SeaSonde USB Hardware key containing an AlS Pattern Suite license. The AIS
Pattern Suite is an add-on to the SeaSonde Radial Suite software, and requires
SeaSonde Radial Suite Release 7 or later installed on the computer.

Hardware Installation

Connect the Comair AIS-3R Receiver to the Mac computer with the supplied
USB cable. Connect the AIS antenna to the input on the AIS receiver labelled
“Antenna” using the supplied cable labelled “AlS”.

AutoAPM Generator Kit Page 3 of 17



Confirm that the Mac computer and AIS Receiver are connected as show in the
photo above. There are three LED lights on the front of the AIS Receiver. Once
all installation is complete, there will be one solid green light on the front of
the AIS Receiver and two blinking red lights when receiving data.

The AIS antenna is approximately 1 meter tall and tuned to the AIS broadcast
frequencies at approximately 160 MHz in the VHF band. To achieve the best
range for receiving AIS signals, the antenna should be placed as high as
possible at the SeaSonde site and should not have any significant structures
between antenna and the water. It may be worth increasing the length of axial
cable to get your AIS antenna higher, but keep in mind that longer cables will
also attenuate the signal more. In general, the AIS antenna can be mounted
near other antennas, including the GPS bullet antenna or SeaSonde antennas,
however keep in mind that the best place for an AlS antenna, which needs line
of sight to the horizon, is not necessarily the best place for a GPS antenna
which needs a wide view of the sky, or an HF antenna, which is better to put
low and close to the water.
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It is recommended to contact CODAR support technicians when planning your
AIS hardware installation. Example AIS antenna installations are shown below:

T -

-

AIS Antenna
AIS Antenna

PS Antenna

GPS Antenna

.~

S
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Software Installation

Plug the SeaSonde USB Hardware key in to the computer if it is not already
plugged in. If an older Hardware key does not contain an AIS Pattern Suite
license, it can be upgraded to include the AIS Pattern Suite license by CODAR
staff (support@codar.com).

8 00 © SeaSonde10R2-AlSPattern
2 2 items o= pr—

InstallAISPatternSuite.app

© SeaSondel0OR2-AlSPattern

To install the AIS Pattern Suite from an installer disk image, double click the
disk image file labelled “SeaSonde10R2-AlSPattern-Suite.dmg.” A window will
appear showing its contents.
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Double click on the InstallAISPatternSuite app. Make sure you meet all of the
requirements and that SeaSonde Radial Suite Release 7 is already installed.
Click “Continue” and follow the onscreen instructions to install all AlS Pattern
Suite components. Restart the computer to finish the installation.

OO0 InstallAlSPatternSuite
Read Me
© Read Me ‘SeaSonde AIS Pattern Suite 10 Release 2
.Llcense ?&SW?WSMMWMWMNSW

® Installation Type
First Instai'SeaSonde Radial Suite 10 Release 7

—— Aun SeaSonde10R1-AlSPattern-Suite to instal the SeaSonde tools
® Finish Up necassary 1o produce AIS Patiern data.

® Installing

Im n
ves an intel Macintosh with OS X 10.6.8 or later with 4GB minimum
o FAM

Reguires a SeaSonde USB Hardware Key with a AIS Pattern Suite
license In order 1o run. If this missing or removed, AIS Spectra

key is
Processing, will wat until the key is plugged in.

Reloase 2 the ship

binary .ats (RIFF) styled format.
supported and can be removed 1o save disk space. The new .ais fles

AR AnAiane snmenannnian

Installation powered by VISE X
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Operation

Operation of the AIS Pattern Suite to generate loop files is entirely automated.
The necessary components launch in the background when the computer starts
up. The Recorder, Tracker, and Looper processes use vessel position, and
velocity information from the AIS message stream and the SeaSonde Doppler
spectra to generate Track and Loop files in the /Codar/SeaSonde/Data/
AlSData/ directory.

AIS Recorder

The AIS Recorder process takes the raw AIS data from the antenna and decodes
the messages into usable ship information. The raw AIS data is saved in files
with the extension “nmea.” The files are located in the /Codar/SeaSonde/Data/
AlSData/AlSStream/ directory. The AIS Recorder translates the AlS data and
saves encoded ship positions in files with the “ais” extension. These files are
located in the /Codar/SeaSonde/Data/AlSData/AlISPositions/ directory. A
command line tool, AisExtractor, is used to translate the encoded “ais” files into
readable text. The AIS Recorder is located in the dock when running.

AlSRecorder

7/ |

Clicking on the AIS Recorder icon will open the AIS Recorder window with
details on recent AIS ship data.
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AIS WebServer

The AIS WebServer is a tool that provides access to the basic AIS data such as
ship positions, headings, and other details. It is not necessary to use this for
normal operation and generation of loop files, but can be useful in determining
how much data the AIS receiver is collecting. The web server can be accessed
through a web browser at the address http://localhost:8241/ to view ship
position data. The address http://localhost:8241/ships also provides more
detailed ship information.

L) 4 1 vamsta2el

AlS Web Server
Listing poslitions

Tine Lat

DVNF0FVJOIINN T ITTITGT
WIS0FWJOI I W ITITITCO
WIS0S-V0I A5 +ITTTINN
WIS0E-W0I I8 WITITIZN0
WIS0SIOIJNEE W ITITIIOET
WIS0SB0IJNL4 W ITITIIEO0
IS0 01108 +ITITIONO
2150201 I20E +ITITIO000
2150528013204 1377707
0150528013208  +J7.TT0887
20150528 0132:02 +X1.TT0780T
015052201 32:4 +JTTNOTE0
01505-230132:18 +I7.77T0600
V1502201222 +TTNER
DV1570F-2201 3284 +J7.77T0060
NVNF0FBOIWRH 770
VNFF-DBOIWRA T TGRNT
WIS0E-BOI IR 4 ITTGITOGT
WIS0FWOI VO W ITIGIGNT
WIS0EWOI IO 1 ITTGISA0
WIS0LTBOI V0T 1 ITIOMER
20150588 01 3321+ 37 1090820
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AIS Tracker

The AIS Tracker app queries the AIS Webserver for ship data based on the time
window of each unaveraged Doppler spectrum (CSQ file) and generates a GPS
Track file for each CSQ file. These files are created in the /Codar/SeaSonde/
Data/AlSData/AlSTracksToProcess/ directory. Track files have the .trk file
extension.

e 00 W AISTracksProcessed
(«,»] B o CheExre
FAVORITES Shared Folder
#% Applications [ AIsDatagase B TRAX_BIC.. 082320.trk
(] Desktop &l AisLoops "I} TRAK_BIG.. 083151 trk
& AISProcessing " B TRAX_BIG.. 084023 .trk
= : ) AiSTracksProcessed  » B TRAX BIG . 084855.trk
1 Apps Ll AlSTracksToProcess ’ B TRAX_BIG.. 090559.trk
(] Configs B TRAX BIC.. 091431 trk
& Data B TRAX_BIC.. 092303 trk Name TRAK_BIGC_2014_1
B TRAX_BIG.. 093135.trk 2_08_102247.trk
(L] Diagnostics B TRAX_BIG.. 094005 trk Kand ‘l':’"""‘
(L) Radials = TRAX_BIG 09“39'": | Today 1022 AM
] Spectra TRAK_BIG...095711.tr Modfied Today 10:39 AM
B TRAX_BIG.. 100543 trk { opened Today 10-39 AM
£ Logs B TRAX_BIG.. 101415.trk
DEVICES J TRAK BIG.. 102247 trk
&) CodarData ) CodarData » 0 » (i * & * (. * () AtSTracksProcessed » [ TRAK_BICC_2014_12_08_102247.1rk

1 of 144 selected, 418.55 GB available

For the AIS Tracker software to function, Radial Suite Spectra Processing must
also be operating and generating Cross Spectra (CSQ) files. The AIS Tracker will
generate one TRAK file for each CSQ file. This interval will be different
depending on frequency and settings at the site.
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AlS Looper

The AIS Looper also runs in the background. It processes the AIS Track files
with their associated CSQ files and generates daily Loop pattern files. Processed
Track files are moved to the AlSData/AlSTracksProcessed/ directory, and new
loop files are created in the AlSData/AlSLoops/ directory. Loop files have

the .loop file extension.

en0o G AISLoops
(4] (= ][22 = JRY oo
FAVORITES
o Applications [ AISDataBase E
E mskl” Q m »
Ll AIsProcessing r
L AISTracksProcessed r
1 Apps L AISTracksToProcess »
(] Configs
&2 Data B L00P_BIG, . _0000.l00p Name LOOP_BIGC_2014_1
B LO0P_BIG, ._0000.l00p 2_08_0000.loop
(L] Diagnostics B LOOP BIC.._0000.loop Kind Pattern File
(L] Radials B Lo0P_BIC. ._0000.lo0p i :::;: 12.00 AM
S B L00P_BIG, ._0000.l0op Modfied Today 10-39 AM
B L00P_BIG, ._0000.l00p Last opened Today 10-39 AM
(£ Logs B Lo0P BIG
DEVICES LOOP_BIG..._0000.loop
E T (2 CodarData » [ Co » [L)Se: » [JDa » LA » [ AlSLoops » | LOOP_BIGC_2014_12_08_0000.00p

Only one loop file is generated each day and contains the information
necessary to create antenna patterns.
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Cross Loop Patterner

In order to create usable antenna patterns for use with Radial Suite software,
AlS loop files should be filtered using the Cross Loop Patterner app. Cross Loop
Patterner is included in SeaSonde Radial Suite software and can be found in /
Codar/SeaSonde/Apps/Tools/CrossLoopPatterner.app. Cross Loop Patterner
versions that can handle LOOP files generated by the AIS Pattern Suite are
available beginning with Release 7 update 2.

Open Cross Loop Patterner and drop a selection of AlS Loop files on the
application window. Multiple days/files may be selected at a time, but if LOOP
files are large (tens of MB’s) or you have many days worth, the response time of
Cross Loop Patterner may be reduced. If they are properly formatted AIS Loop
files, the top navigation tabs in the Cross Loop Patterner app will contain an
option “AlS Filter.” Select this tab.

aNaXs) Cross Loop Pattern
* Processing - - Source Filter AS Flter Pattern  Finish
¥ Local SNR > 6 . a8 M Range Width < S 3 cells .
VIR SNR > 6 . 8 ™ Doppler Width < 20 5 cells :;F’.‘ .
¥ Bearing > 2 1 counts ¥ Bragg Vel> 100 em/s ‘ \
Limit Sector 0 Cwwe 359 0 T
o Limit Range 3 % kmuw 30 3 iom

"0

Timeof Day 4:00PM . to  4:00PM

Measurement Filter leaves 1437 of 340459 data Export Filtered Loop

Graphs: [VeR "MtV Tasgest Reabivag Vel Spead [Pamern Power | ”
r . e - 1
i e ‘\w

. .4 . ,. 2
. L T ~ ‘.;- ~ T “
' :\\,\5\ = —— '.\\ =
~ . = - 2 3
-’ Limades

«i

s . (31
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Default filtering values are already entered. Checking the associated boxes will
enable the filter. The defaults are generally effective in removing extreme data
points without omitting usable information. The standard “Filter” tab is also
useful for removing unusable data points, especially the Signal Level and Ratio
filter options.

00O Cross Loop Pattern
v Processing - - Source | Filter  AIS Filter Pattern  Finish
Antenna Bearing: 291 . T .
Radial Velocity > 1.0 |3 m/s Cut Left Side: 0 3| indices - -
Doppler Velocity < 0 . bins Cut Right Side: 0 |3 indices
MSignallevel > 15 2 d8 Filter Out Flagged Vectors
™ Ratios < 4 . ds e "
Measurement Filter leaves 12643 of 340459 data Export Filtered Loop 0
Craphs:  Vess. | Phase/Mag | Tangent | Realbimag | Vel | Soread | Pattern G| L
L00 . Cross Loop Pattern
v Processing +~ = Source Filter AS Filter  Pattern  Finish
Antenna Bearing: 291 i T Draw: MUines ™ Points M Smooth .
Reduction: s e Ideatize Pattern ety
A=plitude Factors: 0.2)04 0.3201 ns “
¥ Smoathing: TSK Jeplitude Scalara: 2.0826 1.7458
) D o Phase Mdjustments: =113.7 <107.5
Ulm«w‘w' 1. Contains 161 bearings
Limia Sector 05 *Cwewo 360 1 °T »
Cain Loopl 1 5 Loop2 1 |s
Phase Loopl 0 . Loop2 0 :
»n
° x m» e " LA wr O © = me e bl " ol = e
Lndde o Snlle »
P .
| . 4 4 . -;F\ . h‘l v-‘_‘s- % ns “
— — L 4 ¥
Fssma oS TENINT TN
3 T TS T O M - * e re) ST "™ e ) g
e T
MNases My 34 das
f: 1 ,’ 1 1 1 1 3 e »”
= ——— b
’ 4 / : : : 580 4 4
:" I .v : : : o [ EEL) -k (R0
- + ' v - + + .85 + + + 120
.ulll 1% 'ﬂ‘l - ™ V- n . m ’ af’I'-I V- »i - m Ve n .a 111} iw
Poaring Pearing
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After filtering the data down to a usable set of points, the “Pattern” tab can be
used to apply smoothing and interpolation. Then select the “Finish” tab and
press the save button to save a folder containing the pattern and data files

including the file “MeasPattern.txt”.

To install the pattern for radial processing, first close all running applications.
Open SeaSonde Radial Site Setup, which can be found in /Codar/SeaSonde/
Apps/RadialTools/ if you cannot find it on your dock. Check the “Process
Radials with Measured Pattern” box and then click the Install Pattern button.

Navigate and select the MeasPattern.txt file.

SeaSonde Radeal Site Setup

m Detailed Advanced Overview
Site

Site Code EBXC
Description Long Range 5

Timezone Atlantic/Reykjavik v UTC is UTC+Ohrs

Location 37°0S.366'N, 122716 449'W Show Map

Tranymit

Center Frequency 4.475500 MHz Transmitter Status
Tramamit Puliing 3 1W

Max. Bandwidth 1 . kM2 @ 'ighland

Range Resolution 5.825 » km Off Enable

Anterma
Sight Arrow 232 * Magnetic +  Declination is 13.6°
Phase Correction  Loopl 152 *  Loop2 -81*

 Process Radials with Measured Pattern | Install Pattern

Revert

have a2 Measured Antenna pattern, yet

NOTE: Ideal Racials are still created

ured Pattern is enabled

System Is configured

Open Sentinel or restart the computer, and radial processing will now begin
generating measured pattern radials in /Codar/SeaSonde/Data/Radials/

MeasPattern/.

AutoAPM Generator Kit Page 14 of 17



Troubleshooting

AlS Track files should be created every ten minutes and Loop Pattern files
should be created once per day. If this is not occurring, then there are several
ways to try and determine the cause.

The easiest check is the AIS WebServer. Load localhost:8241/ in a browser
window. All AIS position messages should show, with the most recent
messages at the top. If there are no messages then the antenna may not be
receiving signals properly, or the AIS Recorder may not be running. The AIS
Recorder will have an icon in the dock when it is running. It is possible for AIS
messages to be infrequent in areas with low ship traffic.

Output logs for all AIS Pattern Suite processes can be found in /Codar/
SeaSonde/Logs/AISLogs/. In the AlSTrackerStatus log or AlSTrackerError log, a
License Key Not Found error suggests that the SeaSonde USB Hardware Key is
not plugged into the computer properly, or does not include the AIS Suite
license.

Components such as the AIS Webserver and AIS Spectra Processing can be
disabled or enabled with scripts found in /Codar/SeaSonde/Apps/Scripts/
AISScripts.

For additional help contact CODAR support at support@codar.com
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Revision History

Jun 23, 2015 - Release Version Draft
Jun 24, 2015 - Formatting and Terminology Revision
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Copyright and Disclaimer

Copyright:

This documentation and the software described in it are copyrighted, with all
rights reserved by CODAR Ocean Sensors, Ltd. (CODAR). Pursuant to the United
States copyright laws, neither the documentation nor the software may be
copied or otherwise reproduced, in whole or in part, without prior written
consent of CODAR, except in the normal use of the software or to make a
backup copy. Any permitted copies must include the same proprietary and
copyright notices as were affixed to the original. This exception does not allow
copies of the software or manual to be made for others, whether or not sold.
Under these laws, copying includes translating into another language or format.

Trademarks:

The designation SeaSonde is a trademark registered by CODAR Oceans Sensors,
Ltd with the United States Patent and Trademark Office, Washington, D.C.

Waiver of Legal Responsibility

Although CODAR Ocean Sensors has tested the software and reviewed the
documentation, CODAR makes no warranty or representation, either expressed
or implied, with respect to this software and manual, its quality, performance,
merchantability, or fitness for a particular purpose. As a result, this software
and manual are sold "as is", and you, the purchaser, are assuming the entire
risk as to the quality and performance of the software.

In no event will CODAR be liable for any direct, indirect, special, incidental, or
consequential damages resulting from any defect in the software or in its
documentation, even if advised of the possibility of such damages. CODAR will
not be liable for any applications or data used with CODAR products, including
any costs of recovering said applications or data.

CODAR Ocean Sensors, LTD.

1914 Plymouth St, Mountain View, CA 94043 USA
Tel. +1 (408) 773-8240 FAX +1 (408) 773-0514
www.codar.com

support@codar.com
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