
Pattern Extraction in Trajectories

 The recorded path of a moving object, a trajectory, offers insight into 
the movement behaviour of the object (e.g. a human, car, etc.). A (large) 
collection of trajectories therefore offers insight into the collective 
movement behaviour of the objects.

 Massive trajectory data is very complex; analysis is often aided by 
automated pattern extraction and visualisation tools.

 We study junctions in sets of trajectories: where and how do 
trajectories converge and diverge in a junction like fashion?

 A junction is a local pattern that exhibits turns. A bundle is then a set of 
trajectories taking the same turn on a junction. As can be seen above, 
the number of bundles and the number of trajectories per bundle can 
vary between junctions.

 To automatically extract junctions from trajectory data, we need to 
model a junction.
 Our model quite naturally gives rise to an algorithm.
 Bounds on the running time of the algorithm are proved by 

analysing the geometric properties of the model.

• Computed locations of junctions can be used to enrich visualisations of 
massive trajectory data.

Modelling Junctions Computing Junctions

 The objective is to model junctions purely on trajectory data, allowing to
detect junctions in open spaces or when no additional data (e.g. an
underlying road network) is available.

 At first we treat every point in the plane as a potential junction, and 
define it to be junction-like based on trajectories crossing an area  
around it (for simplicity of presentation squares are used).

 The above illustrates the following:

 For a point we consider only trajectories intersecting the unit
square centered at .

 The square with side length 2 cuts all these trajectories into
subtrajectories, some of which are contained within .

 This defines a set of points where the latter subtrajectories
intersect the boundary of . These points can be clustered based
on proximity.

 Two points in are -close if their distance along the boundary of is
lesser than . The transitive closure of this relation defines a clustering
on .

Critical Placements

 Two points can be identically junction-like. To find regions where are
points are equivalent like this, we need to find the boundaries of such
regions. The core of this problem is finding critical placements:

 Placing a square on a set of line segments (a trajectory is a set of
line segments), cuts the boundary of the square in segments.

 A placement is critical if at least one of these segments has length
exactly .

 The set of all critical placements forms an arrangement of line
segments. In [1] it is proved that for constant , the complexity of the
critical placements is Θ , compared to the naïve bound.
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 The arrangement of critical placements, and thus junction-like regions,
can be computed in time.
 The computed regions can represent actual significant junctions, or

small insignificant patterns similar to junctions.
 We need a way to measure the significance of a junction-like region.

 There is no canonical way to define a measure.
 Above, junctions are weighed higher if they have more turns and-or

more trajectories per turn.
 The algorithm to compute this exactly has worst case complexity

, where is the total number of line segments in all trajectories
combined.


