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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



RESEARCH QUESTIONS

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

» Discovering Mobility Patterns
« Aggregating Large Volumes of Vessel Traffic

» High-Risk Areas of collision



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



« Mobility Querying and Data
Mining System

« Equipped with DMQL for Complex
Analytical Capabilities
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PROCEDURE
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FILE SQL Editor

HOME INSERT PAGE LAVOUT FORMULAS Graphical Query Builder

Previous queries| CREATE TABLE monday_jan_marine_vessels (gid serial PRIMARY KEY, mmsi int, lon real, lat real, datetime varchar(6.. = Delete Delete All

¥ Cut “ v -
Calibri -1 - ! G |

E - o A A Enera olE3 DROP TABLE trajectroies_table;

B Copy ~

Paste Ry - - y s R . O <0 o0 Conditional [EICREATE TABLE trajectories_table (gid serial PRIMARY KEY,
. ¥ Format Painter I - A lerge & Center $-% » %% Formatting id int,
Clipboard I Font I Alignment I Number I course int);
Wis § 2 INSERT INTO trajectories_table (id, course) VALUES ( 248348000 PR
INSERT INTO trajectories_table (id, course) VALUES ( PR
A E C D E F G H 1 J K INSERT INTO trajectories_table (id, course) VALUES ( PN
INSERT INTO trajectories_table (id, course) VALUES bH
1 PO5_ID MMSI STATUS STATION SPEED LONG LAT COURSE HEADING TIMESTAMP SHIPTYPE INSERT INTO trajectories_table (id, course) VALUES ( 3
2 | 202557310 357246000 0 1858 140 22.04313 34.44833 106 108 2013-08-05 00:00:00 84 INSERT INTO trajectories_table (id, course) VALUES ( 3
3 | 202558104 273112100 1 1036 2 26.92298 38.83427 296 511 2013-08-05 00:00:00 70 INSERT INTO trajectories_table (id, course) VALUES ( A
4 | 202558253 272334000 ] 1666 119 29.06693 41.16608 214 511 2013-08-05 00:00:00 79 INSERT INTO trajectories_table (id, course) VALUES ( H
5 | 202556571 273340110 0 26 74 26.6963 37.51445 322 324 2013-08-05 00:00:00 75 ﬂiiﬂ i:;g t"‘JECto”eS—WEF Elz CDWSE; :itﬂ:; E ;
~ . trajectories_table (id, course 7 g
6 | 202556423 271043322 99 101 0 29.12757 41.20555 ] 511 2013-08-05 00:00:00 53 INSERT INTO trajectories table (id, course) VALUES C 200 124 3
7 | 202556088 271002612 0 26 95 25.14533 38.74417 23 511 2013-08-05 00:00:00 70 TNSERT INTO trajectories_table (id, course) VALUES ( 256824000 ' 29 3
8|2 SERT INTO trajectories_te® o 6 DMQL Console

SERT INTO trajectories_t

i DMQL Que Database tables
e Properties | Statistics | Dep ® O O Edit Data - gaia (gaiadb.gge.unb.ca:5432) - matlas - sunday_jan_marine_vessels SERT INTO trajectories_t Q Query
] mt_9B4553854stspavil ) = No limi ’T‘ h select 1.%, md.min_distance public.friday_marine_vessels
[T periods Property = 0 limit o from public.geometry_columns

Name hour_610@_trajectory_points_matlas as i, (

D saturday_marine_vessels
[ scratch
D scratch_stats
D spatial_ref_sys
D sunday_jan_marine_vessels
[[) Columns (7)
[ gid
[ mmsi
D lon
B lat
[ datetime
[} shiptype
D geom_point
P4 Constraints (4)
% Indexes (0)
Rules (0)
Triggers (0)
D sunday_jan_marine_vessels_matlas
[[) Columns (2)
4 Constraints (0)
® Indexes (0)
Rules (0)

Retrieving details on table sunday_jan_marine_vessels... Done.

QID

Owner
Tablespace

ACL

Primary key
Rows (estimated)
Fill factor

Rows (counted)
Inherits tables
Inherited tables count
Has OIDs?
System table?

sQL pane

105955

gid mmsi
[PK] serial  integer

373574000
2 239924000
3 306566000
4 271010229
5 271002273
6 636014717
7 376006500
3 271002008
9 538003856

rows.

lat
real

41.
37.
37.
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40.
37.

datetime

character varying(60)

2013-01-86
2013-81-86
2013-01-86
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2013-21-86
2013-01-86

0a:
0a:
0a:
0a:
0a:
0a:
0a:
0a:
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00:
o0:
00:
o0:
00:
o0:
00:
oa:
00:

shiptype
integer

70
69
79
31
]

il
70
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80

CREATE TABLE sunday_jan_marine_vessels

=[8
gid serial NOT NULL,
mmsi integer,
lon real,
lat real,

datetime character varying(6e),

shiptype integer,
geom_point geemetry,

CONSTRAINT sunday_jan_marine_vessels_pkey PRIMARY KEY (gid),

0.03 secs

History

select ga.object,
min(st_distance(ST_Transform(ga.object,32635),
ST_Transform(gb.object, 32635))) as min_distance
from

hour_6106_trajectory_points_matlas as ga,

hour_£6188_trajectory_points_matlas as gb where ga.id<=gb.id and ga.id= '214181915 @'

group by ga.object

) as md where st_distance(ST_Transform{i.object, 32635}, ST_Transform{md.object, 32635))=md.min_distance;

: Save

public.hour_6100_points
public.hour_6100_trajectory_points_matlas
public.hour_6100_trajectory_points_matlas_stats
public.mobility_grid_small
public.monday_jan_marine_vessels
public.monday_jan_marine_vessels_matlas
public.monday_jan_marine_vessels_matlas_stats
public.moenday_marine_vessels
public.monday_marine_vessels_matlas
public.monday_marine_vessels_matlas_stats
public.monday_vessels_comparison
public.monday_vessels_comparison_stats
public.periods

public.saturday_marine_vessels

public.scratch

public.scratch_stats

public.spatial_ref_sys
public.sunday_jan_marine_vessels
public.sunday_jan_marine_vessels_matlas
public.sunday_jan_marine_vessels_matlas_stats
public.sunday_marine_vessels
public.sunday_marine_vessels_matlas
public.sunday_marine_vessels_matlas_stats
public.sunday_moving_objects
public.sunday_moving_objects_stats
public.thursday_marine_vessels

Load Link dataset...

Execute



« Overall Trajectories for Only
3 Days (Aug. 15t 4th, 5t 2013)
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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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DENSITY MAPS
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CHALLENGES

« Big Data Limitations
« Software
« Hardware

« Query Languages Learning Curves

 Pattern Discoveries with Marine Datasets

« Time (even though | have just as many hours in the day as Beyoncé)



CONCLUSION

« Using M-Atlas as a platform for mobility knowledge discovery enables us 1o
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 @
terrestrial-based application to identify mobility patterns is not ideal...
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