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RouteMiner: Mining Ship Routes from a Massive
Maritime Trajectories

Yu-Ting Wen*, Chien-Hsiang Lai*, Po-Ruey Lei” and Wen-Chih Peng*
*Department of Computer Science, National Chiao Tung University, Hsinchu, Taiwan
fDepartment of Electrical Engineering, ROC Naval Academy, Zuoying, Taiwan
ytwen@cs.nctu.edu.tw, likekaito@gmail.com, cnabarry @gmail.com, wepeng@nctu.edu.tw

Abstract

Mining trajectory data has been attracting significant interest in the last
years. By analyzing trajectory data, we are able to discover the movement
behavior and location-aware knowledge, and then develop many interesting
applications such as movement behavior discovery, location prediction, traffic
analysis, and so on. However, trajectory data mining is a challenge task because
of the trajectory data is available with uncertainty. Furthermore, discovering the
valuable knowledge from maritime trajectory is made even more difficult due to
the maritime area is a free moving space. Unlike the vehicles” movements are
constrained by road networks, there is no such a sea route for ships to follow in
maritime area. A ship’s movement may not exactly repeat the same trajectory
even the ship has the similar movement behavior with others. In this work,
RouteMiner system provides a framework of ship route mining for maritime
traffic analysis. Given a set of ship trajectories in a maritime area, RouteMiner
explore the movement behavior from those massive trajectories in a free moving
space. Then, ship routes are detected based on those behavioral patterns. Finally,
the system generates a set of ships routes to provide operators a better
understanding from ship trajectory data. We conduct the experiments on real
maritime trajectories to show the effectiveness of proposed RouteMiner. In the
future, RouteMiner is going to serve as the prototype for exploring the solutions
of the challenges those related to anomaly detection and traffic management in
the maritime domain.

Keywords—Maritime Trajectory, Trajectory Data Mining, Ship Route Mining
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Day 1 - Tuesday 15™ July 2014

Time
8:00am - 6:30pm

9:00am - 10:30am

10:30am - 11:00am

11:00pm - 12:30pm

12:30pm - 1:30pm

1:30pm - 3:00pm

3:00pm - 3:20pm

3:20pm - 5:00pm

5:00pm - 6:30pm

6:30pm Onwards

Main Event Parallel Event
Conference Secretariat & Registration (Location: HOLT ROOM)

Opening, Keynotel - Bernhard Mitschang (Universitdt Stuttgart, Germany)
Enterprise Apps and Mobile Data in Smart Factories
(Location: ABEL SMITH Theatre)

Coffee/Tea Break - (Location: HOLT ROOM)

Research session 1 (90 mins)
(ABEL SMITH Theatre)

Lunch - (Location: HOLT ROOM)

Advanced Seminar 1
(Lacation: SIR LLEW EDWARDS, ROOM 217)

Research session 2 (90 mins)
(Location: ABEL SMITH Theatre)

Coffee/Tea Break - (Location: HOLT ROOM)

Research session 3 (100 mins)
(Location: ABEL SMITH Theatre)

Research session 4 (100 mins)
(Location: SIR LLEW EDWARDS, ROOM 217)

Demo (Location: SIR LLEW EDWARDS, ROOM 216 and Corridor outside 216 and 217)

Conference Welcome Cocktail Reception — Location: Building 14 (TERRACE ROOM)



Day 2 - Wednesday 16™ July 2014

Time
8:00am - 6:30pm

9:00am - 10:30am

10:30am - 11:00am

11:00am - 12:40pm

12:40pm - 2:00pm

2:00pm - 3:00pm

3:00pm - 3:30pm

3:30pm - 5:00pm

6:30pm Onwards

Main Event Parallel Event
Conference Secretariat & Registration {Location: HOLT ROOM)

Research session 5 (90 mins) Advanced Seminar 2
(Location: ABEL SMITH Theatre) (Location: SIR LLEW EDWARDS, ROOM 217)

Coffee/Tea Break - (Location: HOLT ROOM)

Research session 6 (100 mins) Research session 7 (100 mins)
(Location: ABEL SMITH Theatre) (Location: SIR LLEW EDWARDS, ROOM 217)

Lunch - {Location: HOLT ROOM)

Keynote2 - Tim Wark (CSIRO Computational Informatics, Australia)
Future Challenges in Managing Mobile and Sensor Data in Industry-Driven Research
(Location: ABEL SMITH Theatre)

Coffee/Tea Break - (Location: HOLT ROOM)

Panel

Topic: Mobile Big Data Analytics: Research, Practice and Opportunities

Panel co-organizers: Demetrios Zeinalipour-Yazti (University of Cyprus, Cyprus) and Shonali Krishnaswamy
(Monash University, Australia and Institute for Infocomm Research, Singapore)

(Location: ABEL SMITH Theatre)

Conference Dinner - Location: KOOKABURRA RIVER QUEEN | DINNER CRUISE
Boarding at 6.30pm at the Riverside port, we depart at 7.00pm and returns at 10.00pm

Day 3 - Thursday 17" July 2014

Time
8:00am - 6:30pm

9:00am - 10:30am

10:30am - 11:00am

11:00am - 12:30pm

12:30pm - 1:30pm

1:30pm - 3.00pm

3:00pm - 3:30pm

3:30pm - 4:30pm

4:30pm

Event
Conference Secretariat & Registration (Location: HOLT ROOM)

Research session 8 (90 mins) Industrial Session1
(Location: ABEL SMITH Theatre) (Location: SIR LLEW EDWARDS, ROOM 217)

Coffee/Tea Break - (Location: HOLT ROOM)

Research session 9 (90 mins) Industrial Session 2
(Location: ABEL SMITH Theatre) (Location: SIR LLEW EDWARDS, ROOM 217)

Lunch - (Location: HOLT ROOM)

Research session 10 (90 mins) Advanced Seminar 3
(Location: ABEL SMITH Theatre) (Location: SIR LLEW EDWARDS, ROOM 217)

Coffee/Tea Break - (Location: HOLT ROOM)
Keynote3 - Dik Lun Lee (Hong Kong University of Science and Technology, Hong Kong)
Mobile Data Management: from Human-Human to Machine-Machine Communication

(Location: ABEL SMITH Theatre)

Conference Closing



Day 4 - Friday 18th™ July

2014

Time

Event

8:30am - 6:00pm

Conference Secretariat & Registration (Location: HOLT ROOM)

9:00am - 10:30am

Workshop sessions - M-CROS (1)
(Location: SIR LLEW EDWARDS, ROOM 217)

10:30am - 11:00am

Coffee/Tea Break - (Location: HOLT ROOM)

11:00am - 12:30pm

Workshop sessions - M-CROS (2)
(Location: SIR LLEW EDWARDS, ROOM 217}

12:30pm - 1:30pm

Lunch - (Location: HOLT ROOM)

1:30pm - 3:00pm

PhD Colloquium
(Location: SIR LLEW EDWARDS, ROOM 217)

3:00pm - 3:30pm

Coffee/Tea Break - (Location: HOLT ROOM)

3:30pm - 5:00pm

Workshop sessions - HuMoComp
({Location: SIR LLEW EDWARDS, ROOM 217)

5:00pm

Conference Closing
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