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A day at MarineTraffic - serving 550k users

200k Vessels 750M AIS 100k Reference Geos 1.3M Events
Messages

B Port / Berth calls

M Custom events

M Stopped/Underway
Straight crossings

= Coastal network mPort W Marina M Proximity to vessel
B Satellite-AlS m Anchorage Terminal m Status changed
B Class A position reports w Berth W Custom areas W Destination changed
M Class B position reports B ETA changed
B Voyage info messages W Draught changed
W Other

~ Other ﬁ MarineTraffic
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MarineTraffic for Private Use
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AAchievea reduction of accidents at seay timely detecting
hazardous situations (including malicious events) based gmnédhsels
0N 2SOUZ2NEBE GO0OSKIFIQGPA2dzNE o0SPID &
conditions or nearby ships), while proposing measures of proactive
prevention .

AAccomplisha decrease in port congestion and seawdys
monitoring and improving the forecasting of vessel arrivals (ship sizes,
cargoes, ETAs, loading/discharge times) to enable better planning and
execution of port operations (virtual arrivals).

AEffectively manage traffic and cut down fleet monitoring costs
Areduction of greerhouse gas (GHG) emission
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A A spatial trajectoryis a trace generated by a moving object in geographical spaces, usually represented by a
series of chronologically ordered points, en@.o¢ © E @€, where each point consists of a geospatial
coordinate set and a timestamp such=swwo).
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Trajectory Data Mining
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A LongRange Identification and TrackiigRI)
A Vessel Monitoring Systems (VMS)
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Strait of Gibraltar. Ships (there are many
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ship targets seen next to the track through the sea ice.

(b)



UNIVERSITY TI"" MarineTraffic
OF THE AEGEAN

)

U2 W

(o *  AB 1 h *¢h > ~ n .y
Vessel Identification and Positioning System

Display of ROI 3 Display of ROI 2 | Display ofRel |

Lat N 11238
Long: E 130.1245
Length: 14.9m
Height: 10.6m
Velocity: 5.5 knot
Hoading: - 30.1
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AThe AIS is eollaborative selfreporting system that allows marine
vessels to broadcast their information to nearby vessels and on
ground base stations.

Alt uses digital radio signals to exchange real time information between
vessels and shore based stations on dedicated VHF frequencies.
A Collision detection

A Although mandatory for large commercial vessels to carry deiisenot
mandatory to use it.

ANot a replacement of radar as it cannot detect land masses, navigation
beacons and vessels not equipped with AIS
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Class A Transceivers

Class A AIS transceivers transmit and receive AlS signals. AlIS
transceivers are currently mandatory on all commercial vessels
exceeding 300 tons that travel internationally (SOLAS vessels).

The following information can be transmitted by a Class A AIS
system:

« Static data. Includes information such as vessel name, vessel
type, MMSI number, call sign, IMO number, length, beam and
GPS antenna location.

» Voyage related data. Includes information such as draft, cargo,
destination, ETA and other relevant information.

» Dynamic data. Includes information such as time (UTC), ship’s

position, COG, SOG, heading, rate of turn and navigational status.

* Dynamic reports. Ship’s speed and status.
* Messages. Alarms and safety messages.

Remember that not all vessels will transmit all of the information.

Class B Transceivers

Class B AIS transceivers transmit and receive AlS signals, but use
a reduced set of data compared to Class A (see Data Summary). A
Class B AlIS transceiver can be fitted on any vessel not fitted with a
Class A transceiver, but is not mandatory aboard any vessel.

Class A Class B Class B
Data (receive) (send) (receive)
Call sign Yes Yes Yes
IMO number Yes No No
Length and beam Yes Yes Yes
Antenna location Yes Yes Yes
Draft Yes No No
Cargo Yes Yes Yes
Information
Destination Yes No No
ETA Yes No No
Time Yes Yes Yes
Ship’s position Yes Yes Yes
COG Yes Yes Yes
SOG Yes Yes Yes
Gyro heading Yes Yes* Yes
Rate of turn Yes No No
Navigational Yes No No
status
Safety message Yes No Yes
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AAIS information is classed as either static or dynaStitisis
broadcast when data has been amended or upon request or by
default every 6 minutes.

Class A systems

Ships Dynamic Conditions

Reporting rate

Class B systems

Ships Dynamic Conditions

Reporting rate

course

At anchor or moored 3 Minutes 0 to 2 knots 3 Minutes

0-14 knots 10 Seconds Above 2 knots 30 Seconds

0-14 knots and changing course 33 Seconds Other AIS sources

14-23 knots 6 Seconds Source Reporting rate

14-23 knots and changing course 2 seconds Search and Rescue (SAR) aircraft 10 seconds

Faster than 23 knots 2 seconds Aids to navigation 3 minutes

Faster than 23 knots and changing 2 seconds AlS base station 10 seconds or 3.33 seconds, I

depending on operating param
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A Spatial points are not equally important in a trajectory.

A Some points denote locations where objects have stayed for a while
A such as shopping malls and tourist attractions, or gas stations where a vehicle was refueled.

With such stay points, we casnt atnprend as gearnaijael c tpooriyn tfs
a sequence of {meaningful places
| Aponge Eonghr 4 ip3op© iqaoco Bha po igh

-~ Stay Point 2
P/ P3 T 2
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Scalable and distributeska port
operational areas estimation from AlS data

= N
i

A distributed approach to estimatingea portoperational regions from lots of AlS data
Millefiori, L.M., Zissis, D., Cazzanti, L. , IEEE Big Data, 2016
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L { Y SShakible eRdQisyiljdted sea port operational areas estimation

R dzNIFY T b (NEDJK YR Agxdala o
Millefiori, L.M., Zissis, D., CazzantAlcieri G, IEEE

International Conference on Data Mining, 2016
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AFit the location points in a growing sliding window with a valid line segment and continue
to grow the sliding window until the approximation error exceeds some error bound.

1. Firstinitialize the first location point of a trajectory as the anchor poj@ng then starts to grow the
sliding window

2.  When a new location point; [ added to the sliding window, the line segmenpps used to fit all the
location points within the sliding window.

3. As long ashe distance errors against the line segmeppjare smaller than the usespecified error
threshold, the sliding window continues to grow. Otherwise, the line segmgmt 5 included as part
of the approximated trajectory and s set as the new anchor point.

4. The algorithm continues until all the location points in the original trajectory are visited.
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(c) Container: activefidle shlps
1% 100 - -

(e) Dry bulk monthly mﬂeage (f) Dry bulk dCthG/ldle bhlps
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The total size of the dataset is
approximately 55 TB and it is
stored in a big data architecture.

The processing is based on a

distributed cluster of40virtual |||| ” ‘ ‘I “ ‘l
cores and 128 GB of RAM. The 0l

overall processing time was less e

(g) Wet bulk: daily mileage (h) Wet bulk: monthly mlleage (i) Wet bulk: active/idle ShlpS
than 4 hours.
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A As the location of a moving object is recorded at a certain time interval, the trajectory data we obtain is
usually a sample of the objectodos true movement . (
consecutive sampling points becomes unknown (or called uncertain). To this end, we expect to reduce the
uncertainty of a trajectory.

AOn the other hand, I n some applications, to prot e
we need to make a trajectory even more uncertain,
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Case Message | Message | Travelling Status Port

(t-1) (t) Move

#1 In Port(A) | Notin Port Dcparture from Port(A) | True

#2 Not in Port | In Port(A) itlrt"i(:f:lnez:t Port(A) at t | True

#3 In Port(A) | In Port(A) E:]HEEL{A) False

#d Not in Port | Not in Port | Travelling at open sea False
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Interpolation or Gap filling (through fusion)

Sanctioned Iranian Tanker Adrian
Darya 1 Goes "Dark" Off Syria

Bire i nme

as 0900

MarineTraffic via TankerTrackers / Twitter
BY THE MARITIME EXECUTIVE 09-02-2019 09:11:33

The U.S.-blacklisted tanker Adrian Darya 1 has gone "dark" off the coast of Syria,
where she is widely expected to deliver her controversial cargo of Iranian crude

oil.
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Interpolation or Gap filling (through fusion)
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~ ATransformation to WGS84 “Cangg

Alntersectlon with coastline
shapefile (using GDAL)

~ ATiling produces 256 x 256 tiles
AAnnotation using AlS data

=2 A+Manual annotation for the
segmentation task

ATraining using CNN
A3 classes (vessel, land, cloud)

020

AlS
data
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A) Flock, convoy and swarm B) Gathering
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Underway Using 24.3kn / 82° 5.2m
Engine
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Aln the real world though, ships do not travel on these thin lines, as
traﬁlc corrldors have a variable W|dth volume and distribution
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Origin-Destination
assignment

Historical Data Data Partitioning

Route Modelling (Kmeans) Route Modelling (Convex Hulls) Patterns of Life
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Routes as traffic corridors (2)
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~ Global TankePoL(more than 100rips per
route)



