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MOTIVATION 

 

• Exploit New Technologies 

 

• Exploit Massive Mobility Databases 

 

• Examine Marine Traffic Behaviour  

 

• Discovery Useful Knowledge to Better Help Manage Transportation Systems 
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RESEARCH QUESTIONS 

• From massive databases full of mobility data, can we answer fundamental 
questions about mobility behaviour? Questions pertaining to; 

 

 

• Discovering Mobility Patterns 

 

• Aggregating Large Volumes of Vessel Traffic 

 

• High-Risk Areas of collision  
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RESEARCH OBJECTIVES & 
METHODOLOGY 

• Answer Research Questions by Exploiting Marine Dataset by Utilizing; 

 

• Object-Relational Database Management System (ORDBMS) 

• PostgresSQL 

 

• Structured Query Language (SQL) 

 

• Data Mining Query Language (DMQL) 

 

• M-Atlas 
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M-ATLAS SOFTWARE 

 

 

• Mobility Querying and Data  

   Mining System 

 

• Equipped with DMQL for Complex 

   Analytical Capabilities 

 

 

 

 

 

 

 

 

5 



DATASET INFO 

• Aegean Sea 

 

• Automatic Identification System (AIS) 

 

• GPS Traces  (Approx. 9 million =  

  150K Trajectories) 

 

• January & August 2013 
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PROCEDURE 
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RESULTS 
 

 

• Overall Trajectories for Only  

   3 Days (Aug. 1st, 4th, 5th, 2013)  

 

• Difficult to Understand 

   Anything 
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ANALYSIS 

• Statistical Analysis 
• Distribution in periods; of Lengths & Durations 

• Average Length on Speed & Speed Density 

 

• Date-Time Comparisons 
• Day vs. Night 

• Weekend vs. Weekday 

• Summer vs. Winter 

 

• Map Creation 
• Density Maps  
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DISTRIBUTION OF PERIODS 
Sunday 

Jan. 2013 

Aug. 2013 

Monday 

 1225  1275 

 1900  2050 
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    DISTRIBUTION OF LENGTHS 
Sunday 

Jan. 2013 

Aug. 2013 

Monday 

 250 
 250 


 

500 

500 


 


 


 

500 

500 

 250  250 
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    AVERAGE LENGTH ON SPEED 
Sunday 

Jan. 2013 

Aug. 2013 

Monday 

 400 km  400 km 

 625 km  550 km 

48 


 


 

44 


 

44 

42 


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    DENSITY MAPS 
Monday, Jan. 2013 

6am – 12pm 

6pm – 12am 

Monday, Aug. 2013 
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CHALLENGES 

• Big Data Limitations 
• Software 

• Hardware 

 

• Query Languages Learning Curves 

 

• Pattern Discoveries with Marine Datasets 

 

• Time (even though I have just as many hours in the day as Beyoncé) 
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CONCLUSION 

 

• Using M-Atlas as a platform for mobility knowledge discovery enables us to 
answer challenging questions posed by analysts of movement behaviour 

 

• Massive trajectory datasets are indeed a powerful basis for discovering 
useful knowledge and for future planning 

 

• Though from my experience, applying a marine-based dataset to a 
terrestrial-based application to identify mobility patterns is not ideal… 
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