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“Crime on the high seas is becoming increasingly
sophisticated, endangering human life on land, the
economic growth of entire regions and global
safety, the head of the United Nations anti-crime
agency warned the Security Council today”

United Nations, February, 2019
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Halifax Marine Security Operations Centre
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In a typical month
half of all tankers will have

AlS Transmission Gaps
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“autonomous anomaly detection
systems are rarely used in the real

world.”
(Riviero et. al 2009)
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Tight Integration of Visual
® and Automated Methods
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Work Domain | Anomaly scope | #Attributes | Prioritization | Interpolation Factor
Willems et al. (2009) [54] | maritime | global 2 no no
Scheepens et al. (2011) [42] | maritime | global 3+ no no
Willems et al. (2010) [55] | maritime | global 3+ no no
Lavigne (2014) [22] maritime | global 3+ no no
Wang et al. (2017) [53] maritime | local 1 1no no
Riviero et al. (2009) [40] maritime | global 3+ no no
Guo et al. (2011) [13] road global 3+ no no
Lu et al. (2015) [29] road global and local | 2 yes no
Tominski et al. (2012) [49] | generic | global and local | 3+ no no
This work maritime | global and local | 3+ yes yes

DALHOUSIE
UNIVERSITY

March 23, 2021

14




Local anomalies
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Uncertainty caused by interpolation
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Raw Data Preprocessing

| Integration Cleaning Segmentation Feature Extraction
Positional csv . .
Data | 1) Invalid data removal Creates CalculatellipiElEs
' Reads raw data . . for each segment
| == 2) Interpolation r--»  geographical ---»
i and populate DB : : (avg speed, avg
.csv, ! 3) Attributes calculation segments :
| heading, etc)
Voyage | :
Data !
- Trips interpolated data
- Segments
- Subtrajectories Features
Visualization Web Server !
- Score agareaation . - Calculate median route
ggregar Json - Calculate scores for
- Route visualization N )
- Trio Rankin each subtrajectory for
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Discussion

« Study research

Understand Specify user

context of use requirements
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Discussion

« Score computation

Map Satellite
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Discussion

* Mean trajectory

Map Satellite
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Discussion

« Segmentation
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 Interpolation
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Discussion

* Visual Clutter
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Discussion

* Visual Clutter
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Discussion

* Visual Clutter
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Discussion

« Evaluation

« Single distribution
« Segmentation

* Mean trajectory
« Clutter

* Exploration

 Interpolation
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