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Machine Learning: Objectives AWEMSA

Funded under the EMSA-Frontex SLA, the objective of this Proof of
Concept is to better understand the patterns of life of vessels at
sea and to validate the potential of Machine Learning on historical
data to:

1. Decrease investigation time and increase awareness of potential cross-border
criminality
2. Decrease investigation time and increase detections of suspicious

drifting/stopping/anchoring
3. Decrease investigation time and increase detections of suspicious RDVs and

transboarding



Machine Learning: Approach
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Machine Learning: Level of Detection AW EMSA
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Machine Learning: Level of Detection AW EMSA

port A /A position report




Position Details

Machine Learning: Mapping trends

RDV Alerts Start Vessel Track History

Detailed Positions

Homepege Alerts Vessel History Trip Details
17058
Aug2017 to Dec2017
© 0
Aug2017 Dec2017
, g Y | < AlertedTrip >
Spoofing Vessel History =2
0 ” W departurePort v arrivalPort
®
Patterns of Life (all vessels makina this trin)

Sudden Change of

Speed
10
1
Drifting outside Area
Anchoring outside 5
Port T T
129
Vessel Details
MMS| 4 IMDATE_ID SHIP_NAME  Vessel_type_category FLAG_STATE  country_from_mmsi  flag_listing  wrc . -
k| £ :
RDVs 636016210 17058 | RUBYRED Cargo LR LR white N -
y y y g




Machine Learning: Example of an Anomaly /AN EMSA




Machine Learning: Example of an Anomaly /AN EMSA




Alerts

Homepage

Abnormal Trip

Vessel Type Filter
O (missing values)
Cargo
Fishing
O Livestock
O Military/Govern...
O No vessel type in...
O Other
O Passenger
O Pleasure
O Tanker

— -

Flag Listing Filter (Paris
MoU)

O black

Cliempsy

O grey

M whita

Number of vessels that
triggered an alert for the
selection

1,058

All Trips

Deteiled Positions

Double-click an alert to investigate

IMDATE ID
951319
56952
139010
9345
131687
9345
9345
24242
9345
894864
9345
24242
4694
9345
56952
164548
450831
4731
225939
450831
39969
951319
6685
103566
39969
24271
45817
24242
5700

ErOREa

Vessel Type
Cargo
Cargo
Fishing
Cargo
Fishing
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Cargo
Fishing
Cargo
Cargo
Fishing
Cargo
Cargo
Cargo
Cargo
Fishing
Cargo
Cargo
Cargo
Cargo
Cargo

A

TripID
832334
360448
541623
56894
528532
56904
56898
176787

56886

822141

56900
176164
13524
56972
360946
565861
711290
13818
604857
711326
256383
832332
33786
475415
256360
176995
289630
176815
23374

tornTAa

avgRank v

99.97
99.90
99.89
99.86
99.85
99.84
99.82
99.78
99.78
99.76
99.75
99.73
99.71
99.70
99.70
99.69
99.68

Departure Time

July 22,2017 06:12:41 AM
October 20, 2017 11:37:47 AM
March 6, 2018 08:49:01 AM
February 23,2018 11:34:30 AM
August 9, 2017 09:08:28 PM
March 4, 2018 04:14:22 AM
February 23, 2018 01:05:20 PM
March 9, 2018 02:45:35 PM
February 5, 2018 04:33:53 AM
January 16, 2018 06:24:50 PM
February 26, 2018 08:10:30 AM
August 3, 2017 02:58:19 PM
February 11, 2018 06:05:33 AM
March 28, 2018 11:43:30 AM
April 11,2018 05:13:55 AM
August 18,2017 09:17:45 AM
January 13,2018 03:07:25 PM

99.67
99.66

Ni ber 25,2017 09:38:37 AM

99.66
99.65
99.64
99.62

September 26,2017 10:17:25 AM
March 3, 2018 06:51:18 AM
August 31, 2017 04:56:21 AM
July 22,2017 02:34:41 AM

Di ber 20,2017 03:41:17 PM

99.60
99.59
99.58

April 5,2018 08:00:01 AM
August 3, 2017 07:28:24 AM
D ber 26,2017 10:33:32 PM

99.56
99.56
99.56

oo Er-

March 28, 2018 11:55:42 PM
March 17, 2018 07:08:54 PM
November 3, 2017 02:29:57 PM

' AOANAO NTINAINARE

Departure Port | Arrival Time

GRDPA
GRVOL
GRAGG
GRPER
GRKIM
GRDPA
GRDPA
GRDPA
GRPAA
GRHER
GRPER
GRDPA
OutofBox_E3
GRPAA
GRVOL
GRELT
GRLAV
GRANA
GRORO
GRLAV
GRJKH
GRLAV
GRKTS
GRKIM
GRJKH
OutofBox_Wé
OutofBox_W5
GRDPA
GRNKV

rovrer

July 22,2017 07:00:5...

October 20, 2017 07:...
March 17,2018 07:41...
February 23,2018 12...
August 18,2017 05:1...
March 4, 2018 04:17:...
February 23,2018 01...
March 9, 2018 03:13:...

February 5, 2018 03:2...
January 23, 2018 11:...

February 26, 2018 09...

August 3, 2017 03:16...
February 18, 2018 08...

March 29, 2018 06:35...
April 11,2018 06:03:...
August 18, 2017 05:0...

| January 13,2018 03:...

November 30,2017 0...
September 26, 2017 0...
March 3, 2018 07:1
August 31, 2017 08:2...
July 22,2017 05:48:3...
December 24,2017 0...
April 5,2018 06:56:4...

August 3, 2017 07:57...

December 26,2017 1...
April 1,2018 01:59:4...
March 18,2018 03:41...
November 3, 2017 04...

e B NN40 na.E



Alert Dashboard

Homepage

9345

Alerts

Abnormal Trip

Trips taken by this Vessel

All Trips

Deteiled Positions cE

Map of all Trips

Departure Port Avrrival Port Nbr of Trips ¥ Avg Trip Distance Avg Trip Speed S
[GRIKH GRPAA 209 46.87 10.20]. A e -
GRPAA GRJKH 207 47.26 10.42 i
GRPAA GRPAA 39 49.39 9.29
GRIKH GRIKH 7 30.77 5.96 St e
GRPER GRDPA 2 3.75 3.56 b '
[GrROPA GRPAA 1 144.95 10.34] Merien
i v 2
GRDPA GRPER 1 3.75 3.61 Nt sl >
GRPAA GRPER 1 143.63 11.38 - 3 4
o i \ o
U'/ Seaen
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o e |
% iy xossspam
v, s e v
\ i, / ot
TadaToe i
Trip Details
TriplD  Departure Port  Departure Time Arrival Port  Arrival Time 4 maxtripSpeed mintripSpeed Avg Trip Distance Avg Trip Speed | \! | Normall nrAnch nrDrifting  nrRDVs
56876  GRIKH January 31,2018 12:58:10 PM__| GRPAA January 31, 2018 04:48:01 PM 12.10 0.03 47.76 10.55 0.45 0.84 0.80 0 0 0
56880 | GRIKH February 1,2018 12:57:31 PM_| GRPAA February 1, 2018 05:04:57 PM 11.99 0.05 48.69 9.99 0.40 0.89 0.85 0 0 0
56884 | GRJKH February 5,2018 12:11:59 AM | GRPAA February 5, 2018 04:09:01 AM 11.48 0.01 44.29 9.68 0.14 0.95 0.90 0 0 0
56904 | GRDPA March 4,2018 04:14:22AM | GRPAA | March 4, 2018 04:17:32 PM 11.52 0.02 e 1034 1.00 0.50 [N 0 0 0
56908 | GRJKH March 5,2018 01:07:12 PM GRPAA March 5,2018 04:55:01 PM 12.43 0.14 48.05 10.79 0.45 0.84 0.80 0 0 0
56912 | GRJKH March ,2018 01:12:29 PM GRPAA March 6, 2018 05:09:32 PM 12.30 0.15 48.18 10.28 0.40 0.84 0.79 0 0 0
56916 | GRIKH March 7,2018 01:01:31 PM GRPAA March 7,2018 04:45:52 PM 12.19 0.74 47.67 10.72 0.45 0.82 0.78 0 0 0
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