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AIS Data Handler 

Automatic Identification System (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. 
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Introduction to AIS 



The AIS Data Handler 

Å To make these data more accessible to users, the AIS Data Handler website 
provides software and ready-to-use data for coastal planners. 

 

Å The AIS Data Handler can be used to perform quality-control 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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AIS Data Handler Website 

Å http://marinecadastre.gov/ais 

 

Å Downloads available to the public: 
AIS Data Handler ArcMap Add-In 

AIS Data Handler Pre-Processor 

AIS Data Metadata 

AIS Data Handler Source Code (for developers) 

AIS Tutorial (this document) 

AIS Sample Data for the Miami Port Area  

 

Å For an account to download data, 

      request a user name and password 

      by email:  

      nos.csc.aisdata@noaa.gov 

4 
AIS Data Handler Walk-Through            



Data Access: AIS Data Handler Website 

 

To download data: 

 

Å http:// marinecadastre.gov/ais  

 

Å Choose your area of interest 
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Data Access: AIS Data Handler Website 

Å You will be redirected to a table 
of datasets, organized by month 
and UTM zone for that region. 

 

Å Select a dataset for 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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AIS Data Structure 

 

File Geodatabase (FGDB) Structure 

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

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

ÅCD5.Ωǎ ŀǊŜ ǎǳōǎŜǘ ōȅ ƳƻƴǘƘ ŀƴŘ ¦¢a ȊƻƴŜ ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ŦƛƭŜ ǎƛȊŜΦ 

Å Voyages were created using unique combinations of vessel IDs, or MMSIs 
(maritime mobile service identities) and destination values. 

 

Relationship Class 

Å A method of linking data tables using common attribute values. 

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



Broadcast Features 
 
Speed Over Ground 
Course Over Ground 
Heading 
Rate of Turn 
DateTime 
Status 
MMSI 
Voyage ID 
Receiver Type 
Receiver ID 

Vessel Table 
 
MMSI 
International Maritime 

Organization 
Call Sign 
Name 
Type 
Length 
Width 
Dimension 
Components 

Voyage Table 
 
Voyage ID 
Destination 
Cargo 
Draught 
ETA 
Start Time 
End Time 
MMSI 
 
 

BroadcastHasVessel 
Relationship Class 
Key = MMSI 

BroadcastHasVoyage 
Relationship Class 
Key = VoyageID 
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AIS Data Structure 



AIS Data Structure 

10 
AIS Data Handler Walk-Through            



AIS Voyage Creation 
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Message Type = 1, 2, 3, 18 or 19 ? Message Type = 5 ? 

MMSI  has a voyage in internal 
hash table? 

YES 

NO 

Add voyage for the MMSI to 
internal hash table 

NO 

YES 

Destination already exists for this 
MMSI ? 

MMSI  has a voyage record in 
internal hash table? 

MMSI = 1193046? 

YES 

YES 

Destination is the same as the 
previous destination ? 

NO 

ETA is the same as the previous 
ETA ? 

NO 

NO 

ETA is the same as the existing 
destination ? 

YES 

NO 

ADD VOYAGE RECORD TO FGDB 
VOYAGE TABLE 

NO 

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



AIS Data Confidentiality 

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

 
Å MMSI 

Å IMO  

Å Call Sign 

Å Vessel Name 

 

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.  
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AIS Data Handler Add-In 

The AIS Data Handler is an ArcGIS Desktop Add-In that allows users to display, clean, 
filter, and analyze the AIS data extracted from the AIS Data Handler website.  

 

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

 

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

 

Analytical tools include the ability to create derived products such as vessel tracks and 
vessel densities and to calculate summary statistics for the AIS datasets.  
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Installation of AIS Data Handler Add-In 

Step 1. Download the AIS Data Handler from the website 
(http://marinecadastre.gov/ais) by clicking on the AIS Data Handler ArcMap 
Add-Lƴ ƭƛƴƪ ŀƴŘ ŦƻƭƭƻǿƛƴƎ ȅƻǳǊ ōǊƻǿǎŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ   

 

Step 2. Once downloaded, double-click on AISDataHandlerSetup.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. Open ESRI ArcMap 10.0* 

 

14 
AIS Data Handler Walk-Through            

* This Add-In application ONLY works with ArcMap 10.0; version 9.3 is unsupported.  
Use of an ArcEditor- or ArcInfo-level license is strongly recommended. 



Installation of Data Handler Add-In 

Step 4. In ArcMap, choose the following: 

Å Customize (on task bar)  [5a] 

Å Customize Mode [5b] 

Å Commands (middle tab) [5c] 

Å !L{ 5ŀǘŀ IŀƴŘƭŜǊ όǳƴŘŜǊ ά/ŀǘŜƎƻǊƛŜǎέ ƛƴ 
the left column) [5d] 

 

 

 

 

 

 

 

 

 

 

 

 

 

Step 5. 5ǊŀƎ ǘƘŜ ά!L{ 5ŀǘŀ IŀƴŘƭŜǊ έ 
ŦǊƻƳ ά/ƻƳƳŀƴŘǎέ ƛƴ ǘƘŜ ǊƛƎƘǘ 
column onto a toolbar in ArcGIS       
[6] 

 
Step 6. Close the customize window 
 

5b 

5a 

5c 

5d 

6 
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Installation of AIS Data Handler Add-In 

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). 

 

 

 

 

 

 

 

 

 

 

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

SandDock.xml Form rendering configuration file 

SandDock.dll Form rendering controls 

Gigasoft.ProEssentials.xml Graphing configuration file 

Gigasoft.ProEssentials.dll Graphing controls 

ESRI.ArcGIS.Desktop.AddIns.dll ESRI desktop Add-Ins classes 

AISDataHandler.tlb Type library to deploy com components from C# 

AISDataHandler.esriAddIn AIS Add-In installation file 

AISDataHandler.dll AIS Handler Interface and Functions 

AISDataHandler.mdb AIS configuration file 

Clean_FeatureClass.py Functions for cleaning  broadcast 

Clean_Table.py Functions for cleaning vessel and voyage 

filter_fortrackgen.py Filter functions 

PurposefulMotion.py Purposeful Motion track generation 
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AIS Data Handler: Sample Work Flows  
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