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 Maritime transport survey aims to provide statistics on transport of 

goods and passengers carried out by vessels engaged in commercial 

activities

 Currently produced with a complete enumeration survey of shipping 

agencies/owners of ships, and administrative data of Port Authorities

 Eurostat request: improving timeliness and quality.

Context
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Data on the internet (using AIS)
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When you do in practice: it is not easy

Problems. Data availability, data management, data transformation, 

quality 

Data availability. Data are not free.

Fortunately, recently, UN made it available for free (for members of 

Committee of Experts on Big Data)

Data management is not straightforward: data in cloud, not possible to 

download, a huge amount of data,..

Now we made experience, and we are able to work with AIS data

Common feeling: it is easy!
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Even with data at hand, it is not easy to produce (our) statistics

They are signals, need transformation to have “routes”, for instance for 

the count of docked vessels for each port

First elements to compute:

1. Delimit an area defining a port

2. From signals, define when the vessel is docked. 

next step: transform for (our) statistical purposes
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Calculate each port area as a geo-referenced polygon (use H3 system).

Hexagon corresponding to port coordinates augmented with hexagons 

containing potential positions of the stationary ships (estimated through data)

Defining a port
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Fig. Genova port



Reconstruct all maritime voyages involving 

ships departing or arriving at an Italian port.

A voyage is defined by two key events: 

departure and arrival.

In AIS these events are reflected in records that

meet a specific criterion:

o Speed = 0 in an hexagon of a port

Routes built through the sequence of signals, 

ports and speed

From signals to route
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IMO VESSEL 

TYPE

DEPARTURE 

PORT

ARRIVAL PORT DEPARTURE 

DATE

ARRIVAL 

DATE

8401561 Cargo ITBRI (Bari) ITRAN (Ravenna) 04/09/2023 05/09/2023

9483712 Passenger ITGOA (Genova) ILOLB (Olbia) 05/09/2023 06/09/2023

SPEED=0

SPEED=10

SPEED=25

SPEED=15
SPEED=0

ITBRI

ITRAN

PORT
SPEED=0



Data for (our) statistical use are now available. 

Are there any gaps? 

What is the quality?

Quality of transformed data
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1. Macroediting. Comparison of aggregated statistical figures

2. Record linkage for micro comparison

Problems: 

Short and frequent routes are under-counted

Interruption of signals 

Anomalous routes

Quality of transformed data
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Definition of missing information to impute

Select travel segment as a potential docking event if

Time interval between signals exceeds a maximum threshold,

The average velocity is less than a minimum threshold

1st quarter of 2022. In 14% of the 98,127 voyages, the port of arrival 

was (potentially) missing. 

From interruption of signals to relevant missing data
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Deterministic. If consistent, impute the port with the value specified in 

the ‘destination’ field available in AIS. Otherwise, if acceptable, set 

most frequently destination of the ship, given the port of departure, 

over a specified time period.

Deep learning. Studied 2 models (1) a one-dimensional convolutional 

network (2) a long short-term memory network (LSTM). Estimated 

accuracy around 82%

Methods for imputation
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Need to integrate space and time information.…

we evaluate the average speed between pairs of 

data observations

Outlier. If average speed is greater than a threshold (max speed of a 

ship) . 

This approach reduces the problem to a univariate analysis. 

Methods for anomalous routes - outliers
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Implemented a solution involving a cyclical application of the algorithm. 

In the first cycle only the first outlier is removed, while in the 

subsequent cycle the second outlier is eliminated, and so on. 

Methods for Anomalous routes - outliers
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Methods for Anomalous routes - outliers
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Improve some statistical figures, for instance the offshore platforms

Now we can use AIS data, next question is how
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The location of the offshore platforms has allowed

the identification in AIS, for 2022, of almost 5,000

arrivals, the official procedure slightly more than 230.



AIS for improving quality
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Arrivals in TRAMAR survey (blue), in admin data PMIS (red) and in AIS (green) for each cruise ship (id ship 

replaced by numbers 1 to 20). 

There was a problem in survey data



Now, we have AIS data available for the the statistical process.

For the moment, AIS can be used to supplement existing data sources:

oTo deal with under-coverage of the other sources

oTo check , validate and improve official procedure

However, further analysis are needed for introducing AIS data into 

the statistical production process 

Final remarks
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