
From AIS signals 

to usable data



Why working with AIS data?

• Lack of knowlege on ships traffic / need to assess
 HELCOM Monitoring and Assessment Strategy (Thematic & Holistic 

every 6 years)

 Maritime Spatial Planning / Region

- Baltic SCOPE project

- Maritime Activities Assessment

- HOLAS 2

TO ASSESS, one needs DATA and INFORMATION

 2015 – 2017: NOW!



What is AIS data?

• HELCOM AIS data network

 2005 – Today 
(HELCOM AIS EWG)

 Underused!

Amount of data!



How big?



How to deal with it?

• Usable data to 

 Produce density maps

 Generate statistics 

 HELCOM AIS Server

HAMONIZED DATASET for the Baltic Sea

Compare the years, seasons, trends, etc.



AIS data from the 
HELCOM AIS Server

• From Norway, before from Denmark
• All signals : Baltic Sea States + Norway
• 2005 - 2017

• Files of decoded data / yearly files 
• Raw NMEA sentences / daily files
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AIS Decoded data AIS raw data
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AIS data from the 
HELCOM AIS Server

AIS Decoded data AIS raw data

• 2005 – 2014
• Same format, headers, etc.

• All messages / signals

• 2015 – 2017 +
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• To be merged : days -> year
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AIS data from the 
HELCOM AIS Server

AIS Decoded data AIS raw data

• 2005 – 2014
• Same format, headers, etc.

• All messages / signals

• 2015 – 2017 +
• To be decoded
• To be merged : days -> year
• All messages / signals

Harmonized in yearly files



Year 20XX
(all signals, 
decoded) - Selection Messages Id

- Selection Baltic Sea
- Remove wrong 

information (IMO, 
MMSI, SOG, COG, etc.)

- Remove duplicates

= Same process for ALL YEARS  
(replace the input file and run)

January 20XX

February 20XX

March 20XX

... 20XX

December 20XX

... 20XX

?

Pre-processing AIS data 
Steps

50 to 400 GB!



Pre-processing AIS data 
Quality check

0

10

20

30

40

50

60

70

80

90

100

20162015201420132012201120102009200820072006

% of position reports from ships - HELCOM AIS Server 



14

Pre-processing AIS data 
Quality check
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January 20XX

February 20XX

March 20XX

... 20XX

December 20XX

... 20XX

Shiplist 20XX
TEMP

Pre-processing AIS data 
Ship information

- IMO
- MMSI
- Dimensions
- Flag
- Shiptype
- ...

Shiplist 20XX
FINAL

Ship information 
provider

Priotirize ship 
information 

provider / AIS



Pre-processing AIS data 
Ship information

Shiplist 20XX
FINAL

- IMO
- MMSI
- Dimensions
- Flag
- Ship type
- ...

Gross ship type 

categorisation 

Detail ship type 

categorisation 

Cargo
Bulk cargo

General cargo

Other cargo

Tanker
Chemical tanker

Chemical/Oil tanker

Gas tanker

Oil tanker

Other tanker

Container Container

Passenger
Cruise

Ferry

ROPAX

Other
Dredger

Other

Tug

Yatch

Fishing Fishing

Service Service

Vehicle carrier Vehicle carrier

= New Gross ship 
types & Detail ship 

types



This was only the beginning!

Shiplist 20XX
FINAL

January 20XX

February 20XX

March 20XX

... 20XX

December 20XX

... 20XX

& =



5/10/2017

1,3 BILLION rows

30 MILLION

A4 pages

Only 1 year of AIS data!


