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Introduction to AIS

Automatic identification systems monitor ship traffic for the purpose of improving

safety of navigation worldwide. These systems also provide coastal planners with
Insight into marine transportation patterns over long periods of time.

AIS Data Handler Walkhrough



The AIS Data Handler

A To make these data more accessible to users, the AlS Data Handler website
provides software and readyp-use data for coastal planners.

A The AIS Data Handler can be used to perform quetihitrol checks on the raw
data, query the data to meet particular user needs, and analyze the marine
transport patterns in a given region.
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AlS Data Handler Website

A http://marinecadastre.gov/ais

AlS Data Home

A Downloads available to the public:
AlS Data Handler ArcMap Adttd
AlS Data Handler Rferocessor S
AIS Data Metadata .
AIS Data Handler Sour€ade (for developers) S
AIS Tutorial (this document) s

AIS Sample Data for the Miami PArea

developers

A For an account to download data,
request a user name and password
by email:
nos.csc.aisdata@noaa.gov
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Partnerships Maps and Apps Support

AIS Data

Automatic Identification System (AIS) data are information collected by the U.S.
Coast Guard to track real-time vessel information such as ship identity, purpose,
course, and speed, primarily in coastal U.S. waters. However, the data set
featured on this website is the 2009 archived AIS data set intended to be used by
the ocean planning community to better understand vessel traffic patterns. For
more information, visit the Na atic cation S website.

The AIS Data Handler

The AIS Data Handler streamlines the

acquisition, loading, filtering, display,

and analysis of AIS data with its collection of

data conversion tools and an ArcGIS add-in.

The data and AIS Data Handler are

accompanied by supporting resources,

including metadata, and a tutorial for

processing AlS records. \

The AIS Data Handler and accompanying databases were developed as part of the
Multipurpose Marine Cadastre project by the NOAA Coastal Services Center and the
Department of the Interior’s Bureau of Ocean Energy Management. Original source
data were acquired from the U.S. Coast Guard's National AIS Program. The data
handler is designed to support the ocean planning community by generating
synthesized products to better understand patterns of marine transportation and
potential use conflicts between vessels and other activities.

AlS Data Handler Database: This archive of AIS data originates from U.S. Coast
Guard land-based receiver stations. The database contains records for U.S. coastal
waters for calendar year 2009. Records are filtered to 1 minute and formatted in
zipped, monthly file geodatabases by Universal Transverse Mercator (UTM) zone.
View the i n for an area of interest. To download AIS data
please request a user na and passwo

AIS Data Handler Pre-Processor: For users with their own AIS receivers or other
sources of raw data, this pre-processor contains both a command-line tool to help
filter raw AIS log files and an add-in tool to load the data into a file geodatabase.

AlS Data Handler Add-In: This add-in tool extends ArcGIS with new functions to
clean, filter, build, and analyze AIS data. Use this tool to process the data from the
AIS Data Handler Database or from the output of the AIS Data Handler
Pre-Processor.

System Requirements:

Operating System: Windows XP, Vista, or 7 (32 or 64-bit)

ArcGIS 10.x - full Arcinfo license required for relationship class functionality
Spatial Analyst - for density grid functionality

Other Resources

Lane, B. AIVDM/AIVDO AIS Message Parser. Accessed November 2010 at




Data Access: AlS Data Handler Website

To download data: MARINECADASTRE.GOV

Home About

A http:// marinecadastre.gov/ais

A Choose your area of interest
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Data Access: AlS Data Handler Website

A Youwill be redirected to a table
of datasetsprganized bymonth
and UTM zone for thakgion.

A Select a datasdbr the
timeframe and UTM zone of
interest (datasets range from 100
MB to 1.5 GB) by clicking on the
download link and entering your
user name and password.
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AlS Data Structure

File Geodatabase (FGDB) Structure

A An Esri file structure that can efficiently store large amounts of data and is
contained within a single folder structure for manageable access.

A All data processed with the AIS Data Handler must be in FGDB format (tools
are provided to process raw data into this format).

ACD5. Qa | NP &adzoaSi oé Y2YUO0K FyR ! ¢a
A Voyages were created using unique combinations of vessel IDs, or MMSIs
(maritime mobile service identities) and destination values.

Relationship Class
A A method of linking data tables using common attribute values.

A The AIS FGDBs contain two relationship classes linking the Broadcast feature
class to the vessel and voyage data.



AlS Data Structure

25l ArcCatalog - ArcView - en\GISData_General\AIS\CoastGuardDemo’SampleFGDE\Zoneld_2009_06_Orig.gdb
File Edit View Go Geoprocessing Customize  Windows  Help
flEs @R x| BEEEEE QEBR T Par? B4

Location: e \GlSData_General AlSYCoastGuard Demo® Sample FG DB Zone15_2005_06_Crig gdb - -
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Voyage Table

Voyage ID
Destination
Cargo
Draught
ETA

Start Time
End Time
MMSI

BroadcastHasVoyage

Relationship Class
Key = VoyagelD

AlS Data Structure

Broadcast Features

Speed Over Ground
Course Over Ground
Heading

Rate of Turn
DateTime

Status

MMSI

Voyage 1D

Receiver Type
Receiver ID

Vessel Table

MMSI

International Maritime
Organization

Call Sign

Name

Type

Length

Width

Dimension

Components

BroadcastHasVessel

Relationship Class
Key = MMSI



BroadcastHasVoyage (¥ J&———
e
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Voyage a
Feature Class

Fields

@ OBIECTID
© SHAPE

¥ VoyageD
© Destination
@ cargo

© Draught

9 ETA

© StartTime
¥ EndTime
@ MMSI

© SHAPE_Length

Broadcast
 Featurs Class
|=! Fields
¥ OBJECTID
© SHAPE
¢ s0G
@ coG
¥ Heading
@ ROT
¥ Date_Time
@ status
¥ VoyageD
@ MMsI

BroadcastHasVessel
2R

P
Cargo
Goded Vakue Domain

Not Available (0 - 9; 20; 30 - 40; 50

- 60; 70, 80, 90)

Reserved for future use (10 - 19; 25 - 28; 45 - 48; 65 - 68; 75 - 78; 85 - 88; 95 - 98; 200 - 255
Carrying DG, HS, or MP, IMO hazard or pollutant category A (21,41, 61, 71,81, 91)
Carrying DG, HS, or MP, IMO hazard or pollutant category B (22,42, 62, 72, 82, 92)
Carrying DG, HS, or MP, IMO hazard or pollutant category C (23,43, 63, 73, 83, 93)
Carrying DG, HS, or MP, IMO hazard or pollutant category D (24,44, 64, 74,84, 94)
No additional information (29, 49, 69, 79, 89, 93)
Reserved, for regional use (100 - 199)

»,
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¥ BaseMMSL
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Vessel

Table

|= Fields
¢ oD
¢ MMST
¢ Mo
@ callSign
@ Name
¢ Type
@ Length
@ Width

i#/ Indexes

AlS Data Structure

(status
Goded Vake Domain

Under way using engine (0)

At anchor (1)

Not under command (2)
Restricted maneuverability (3)
Constrained by her draught (4)
Moored (5)

Aground (6)

Fishing (7)

Underway sailing (8)
Reserved for future amendment of navigational status (8-10)
Reserved for future use (11-13)
AIS-START (active) (14)

Not defined (15)

rVssell’ype
Coded Vahue Domain

»

Not Available (0-9)
Reserved forfuture use (10- 19)
WIG (20 - 29)
Fishing (30)
Towing (31)
Towing and length of the tow exceeds 200 m or breadth exceeds
Engaged in dredging or underwater operations (33)
Engaged in diving operations (34)
Engaged in military operations (35)
Sailing (36)
Pleasure craft (37)
Reserved forfuture use (38- 39)
HSC (40 - 49)
Pilot vessel(50)
Search and rescue vessels (51)
Tugs (52)
Port tenders (53)
Vessels with anti-pollution facilities or equipment (54)
Law enforcementvessels (55)
Spare-for assignments tolocal vessels (56 -57)
Medicaltransports (asdefined inthe 1948 Geneva Conventions 3
Ships according toRR Resolution No. 18(Mob-83)(59)
Passenger ships (60-69)
Cargo ships (70 -79)
Tanker(s) (80 - 89)
Other types of ship (30 -99)
Reserved, for regional use (100 - 199)

Reserved, for future use (200 - 255)
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AlS Voyage Creation

Voyages are defined using a combination of vessel destination and ETA (estimated time of
arrival) updates as follows:

NO
Message Type =1, 2, 3, 18 or 1€H Message Type =5 ?
¢, YES ¢, YES
MMSI has a voyage in internal MMSI has a voyage record in
hash table? internal hash table?
¢, NO ¢, YES
Add voyage for the MMSI to _ - NO 3 Destination is the same as the
internal hash table MMSI = 11930467 previous destination ?
¢, YES ¢, NO
ﬁ‘ Destination already exists for thig ETA is the same as the previou$
MMSI ? ETA?
¢, YES NO
ETA is the same as the existing

destination ?

NO

ADD VOYAGE RECORD TO FG
—>) VOYAGE TABLE ?




AlS Data Confidentiality

Four fields in the logical AIS data record have been identified as confidential
information by the U.S. Coast Guard:

MMSI

IMO

Call Sign
Vessel Name

To To Do I

The MMSI record values have been encoded to mask the vessel identity. The
International Maritime Organization (IMO), Call Sign, and Vessel Name have been
removed. This modification to the data pertains to the 2010 data and not to the 2009
data. U.S. federal government users of these data may request access to decode the
MMSI values for official use only.



AlS Data Handler Adth

The AIS Data Handler is an ArcGIS DesktodrAtdit allows users to display, clean,
filter, and analyze the AIS data extracted from the AIS Data Handler website.

Cleaning toolsaallow users to read, edit, create, and delete records based on a set of
rules involving spatial, temporal, and attribute properties.

Filter and query toolsallow users to subset data in space, time, or by attribute for
further analysis.

Analytical toolsinclude the ability to create derived products such as vessel tracks anc
vessel densities and to calculate summary statistics for the AIS datasets.



Installation of AIS Data Handler Ada

Step 1.Download the AIS Data Handler from the website
(http://marinecadastre.gov/qi&z by clicking on the AIS Data Handler ArcMap X
AddLy T AY1l ITYR T2ttt 2gAy 3 e2dzNJ ONBgas$S

Step 2.0nce downloaded, doublelick on AlISDataHandlerSetup.exe to install. In the
installation dialog, click the Next button to accept default installation
parameters and Finish to open the ArcMap customization instructions. Steps
3 through 7 provide an overview of these instructions.

Step 3.0pen ESrcMapl10.0*

* This AddIn application ONLY works witrcMap10.0;version 9.3 is unsupported.
Use of amrcEditor or Arcinfalevel license is strongly recommended.



Installation of Data Handler Addin

Step 4.In ArcMap, choose the following: Step 55 NJ 3 U KS a!lL { S F
TNEY G/ 2YYlIyRaAE A

A Custom!ze (on task bar)5a] column onto a toolbar in ArcGIS

A Customize Mode [5b] 6]

A Commands (middle tab]5c]

AvtL{ 5FGF 1 FyRft SNJ 0 dzySep 8Cloge the guStandzBNiBlane A y
the left column) [5d]

"]
3
%)

@

Elle Edit Yiew Bookmarks [Insert Selection Geoprocessing | Customize | Windows EDC ©Oimap  Cilmapland  Help
DBES BB x 2c &- Tosbrs EED e v amB,
@‘{ 'E{ S‘ﬂ] O :: :: PR Léﬁ' i) ‘ a ;; Extensions...

Table OF Contents I x Add-In Manager.., ~
e WNE| 5b [ Customize Made. .. p
z >, 5
o
= [ Style Manager... S
S £
ArcMap Options. .. 2
Tl
o
&
2
a

Taclbars | Cemmands | Options 6
shaw commands containing: @
i
iZategories: Commands: b
q
30 Analyst | | ws  AIS Data Handler =4

3D Analyst Tools

3D View + Create An Analysis Area

5d

Keyboard. .. H Add fram file... H Close
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Installation of AIS Data Handler Ada

Step 7.Load AIS data into ArcMap from a File Geodatabase by pressing Add Data
button (to begin the Broadcast feature class and Vessel and Voyage tables
should be loaded; relationship classes are not added as layers to the map).

Add Data

==

Look in:

[LJ Zone19_2009_06_Orig.gdb

e @ E-sead@

MName:

Attribu
E=|BaseStations

%Broadcas‘cHas‘u’essel
%BroadcastHas‘u‘o)rage

Show of type:

tellnits

Broadcast; Vessel; Voyage

Datasets and Layers

Step 8.Press the AIS button to open the AIS Data Handler dialog.
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Installation Files

SandDock.xml
SandDock.dll
Gigasoft.ProEssentials.xml
Gigasoft.ProEssentials.dll
ESRI.ArcGIS.Desktop.AddIns.dll
AlSDataHandler.tlb
AlSDataHandler.esriAddIn
AlSDataHandler.dll
AlSDataHandler.mdb
Clean_FeatureClass.py
Clean_Table.py
filter_fortrackgen.py
PurposefulMotion.py

AlS Data Handler Walkhrough

Formrendering configuration file

Form renderiig controls

Graphing configuration file

Graphing controls

ESRI desktop Adds classes

Typelibrary to deploy com components from C#
AISAddIn installation file

AIS Handleinterface and Functions

AIS configuration file

Functions for cleaning broadcast
Functions for cleaning vessel and voyage
Filter functions

PurposefuMotion track generation
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AlS Data Handler: Sample Work Flows




