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The Evolution of AIS Data – Dots on 
a Map No Longer Cutting It!



Dots on a map have their place…

Introduction

…but there so much more information that can be extracted from 
Automatic Identification System (AIS) data to support your 
business.



Introduction

Business oriented information can be 
obtained from AIS through:

Reducing Complexity 

to Provide

Actionable

Information

• Analysis of 
stored/real-time data

• Develop algorithms 
to search for patterns

• Fusion of meta data



Purpose of Presentation

• Logistics (ETA predictions, dispatch, automated event detection)

• Operations (billing, traffic management, predictive maintenance, process improvement)

• Security (zone incursions, inconsistent message data)

• Risk Assessment (navigation related)

• Regulatory Compliance

• Business Development & Sales

Raise awareness of the potential for AIS data analytics.  Hopefully it will 
make you think of some ways that AIS data might alleviate some issues 
facing your port.  Potential application areas could include: 



AIS Data Background

Initially designed for collision avoidance, but organizations 
quickly saw the benefits of monitoring the system

VHF system operating in 161.975 - 162.025 MHz range.

There are two types of vessel based transceivers:

• Class A (SOTDMA)
• Primarily commercial vessels,
• Self organizing nature of system helps ensure that 

messages are not lost
• Higher power transmission, fast report rates, and 

support for more message types

• Class B (CSTDMA)
• VHF Transponders on smaller vessels (generally) or 

those not mandated to carry Class A.
• Less power, slower report rates and only transmit 

when there are available slots on the data link.



AIS Data Background
Terrestrial AIS

AIS base 
stations/receivers 
on shore, receiving 

the VHF signals

• Fast update rates
• Excellent target 

detection in 
congested 
waterways



AIS Data Background
Satellite AIS

• AIS receivers on satellite 
constellations.

• Worldwide coverage
• Coverage beyond shore-

based VHF data range.
• great for open water and 

non-congested waterways.

• Data delivery latency under a 
minute.



AIS Data Background
What’s in the AIS data

Dynamic vs. Static Data and issues to be 
aware of – especially ‘garbage in –
garbage out’!



AIS Data Background
Data Volumes

• US National System 
(terrestrial data)
• 180 million messages/day
• 4-5 GB of compressed raw 

data/day
• ~ 15TB/year

• ‘Biggish’ Data



AIS Data Background
Data Management to Support Analytics & System Integration

• Incoming AIS data must be 
organized and stored in a 
structured fashion.

• Stored in a geospatial 
(preferably GIS enabled) 
database to support analytics 
tools and rapid creation and 
retrieval of information.

• Designed to provide the 
information via standardized 
services (Data as a Service).



• Essentially, we are dealing with time stamped data points that contain  
location and information about the asset (both static and dynamic).

• These data points can be used to generate information to support 
your business
• What information and how it’s applied is up to you.

More Than Dots On A Map
Potential Analytics Applications

Potential Applications Area

Logistics support Risk Assessment

Operational support Regulatory Compliance

Security Business Development  & Sales



Analytics – Logistics Support
Automatic ETA Predictions

Predict Estimated Time of Arrival of vessels to designated ports or 
user-defined locations.

• Reduce waiting time for employees and business partners due to unreliable ETAs
• Optimize utilization of assets, e.g. cranes, tugs, pilots etc.
• Optimize utilization of berth capacity 



Analytics – Operational Support 

• User specified vessels entering/exiting zones, crossing lines
• Pattern detection (e.g. anchor dropped, changes in speed)

• Status Anchor
• Speed 0.8 Kn

Subsea cable/pipeline Detection
zone

Vessel
Time period

Automatic Event Detection



Analytics – Operational Support 

Examples include:
• Historical tracks
• SOG Distribution
• Near miss reports
• Area reports (time spent in 

areas)

Statistical Reports



Analytics – Operational Support 
Billing

Display of vessel 
location
(associated with 
billing zone)
at specified time.



Analytics – Security
Potential applications include

• Comparison of vessel data 
against authoritative database

• Identifying “black-listed” vessels 
approaching port

• Notifications when vessels turn 
their transponders off

• Monitoring of speed, rate-of-
turn, in sensitive or prohibited 
areas

• Identification of air-gap issues



Analytics – Risk Assessment

Tools for estimating the collision, allision and grounding 
frequencies of shipping routes.

Types of incidents estimated
1. Head-on
2. Overtaking collision
3. Crossing, merging & bend collision
4. Area traffic collision (ships not on routes, e.g. fishing)
5. Powered grounding
6. Drifting grounding



Analytics – Regulatory Compliance

• Monitoring of 
conservation areas

• Speed restrictions 
(whales, wakes near 
environmentally sensitive 
area)

• Restricted draught
• Emissions
• Operations outside 

territorial waters



Analytics – Business Development & Sales

What vessels bypass your 
port and head to the next 
port on the coast?

How many tug 
operations has 
your competitor 
completed in the 
past 30 days?

How long are vessels waiting at the 
sea-buoy or anchorage areas 
before entering the port?

How long are berths 
unoccupied?



Integration/Sharing of Data
Web services

Data contained in a proprietary solution has a 
limited value.

Data and information can be made available via 
web services (e.g. REST API) to facilitate 
integration with in-house solutions, partner 
systems, or to provide a community with 
operational insight.



Summary

• Large volumes of AIS data are being streamed, collected and are 
available.

• Live AIS data can automatically support logistics and operations. 

• Historical data can be analysed to extract business information.

• The value of the information is defined/determined by the client

• Appropriate information drives decision making

•The information can be incorporated into existing solutions 
through data services.



PortCon 2019

Questions & Discussion


