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A trajectory is the path that a moving
object follows through space as a
function of time.
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- Trajectory Data
- Represented by a set of location and time data (Spatio-Temporal)
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» Trajectory Data Representation:
* Geometry-based

T=(X1,y1,t1), ..., (Xn,¥n,ta) => position in space (x;,yi) attime t;
« 2D, 3D
 Semantic-based

T=(p,t1), ..., (pn,tn) => position point p; at time t;

» Trajectory Data Characteristics
« Volume + Velocity + Variety + Value
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Trajectory Data Analysis

* Spatial perspective
* Position - Coordinates; Points
* Distance, Direction, Spatial Extent
* Distribution
* Temporal perspective
* Time instance, Time interval, Duration
* Distribution
e Spatio-temporal
e Speed/Velocity
* Acceleration Rate

e Distribution



Trajectory Data Mining

* Trajectory Patterns

e Relative Motion Patterns

* Flock pattern, Leadership pattern, Encounter pattern

* Group pattern, Co-location pattern

* T-Patterns,

Periodical Patterns

Frequent Trajectory Patterns

Trajectory Sequential Patterns

[
........

...............
.............................

.......

Reference: Trajectory Data Mining: An Overivew




Trajectory Data Mining

* Trajectory Clustering

* Region-based, trajectory-based (sub-trajectories)

* Density, Distance

* Trajectory Outlier Detection




Trajectory Data Mining

« Semantic-based trajectory data mining:

e Patterns are computed based on semantics of the data

* Generally, trajectories are pre-processed to enrich the data
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2014-6-06 08:00:55, 483896, check-in, 63, 99
2014-6-06 08:00:55, 539617, check-in, 0, 67
2014-6-06 08:00:55, 932874, check-in, 0, 67

2014-6-06 08:00:59, 179386, movement, 63, 98

2014-6-06 08:00:59, 1053224, check-in, 99, 77
2014-6-06 08:00:59, 580064, check-in, 99, 77

2014-6-06 08:01:04, 179386, movement, 64, 97
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* SAS Enterprise Miner

(SAS EM)
 SEMMA

e SAS Visual Analytics

(SAS VA)

* High-performance
* BI, Exploration, Analysis

* Self-service
* |nteractive
* [n-memory
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Frequency for Visisted Path
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Entrances Check-ins
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* Average speed
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