Traffic modelling and simulation based on analysis of
historical data
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Spatio-temporal aggregation
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Characteristic points from the trajectories Spatial clusters of characteristic points

Spatial Generalization and Aggregation of Massive Movement Data

|IEEE Transactions on Visualization and Computer Graphics (TVCG), 2011, v.17 (2), pp.205-219
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Spatial situations: presence
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Spatial situations: flows
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An alternative view: a set of local time series

TiITIE graph 1: Aggregated moves of cars - 10| x|
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We wish to represent the essential characteristics of the ST-variation explicitly
by a formal model or a set of models.
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Existing techniques for time series modelling

+ Widely available in numerous statistical packages and libraries - can be
applied to spatially referenced time series

- The modelling methods are designed to deal with singular time series -
hard to use for a large number of time series

- Separate consideration of each time series ignores the phenomenon of
spatial dependence (relatedness and similarities among spatial locations or
objects)

- Separate consideration of each time series does not allow data abstraction
and generalisation over space
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Our approach

Prepare data

Step O:
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Step 1: Group time series
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Step 2: Analyse and model

Select Set
_»
method parameters

Detalls:

Natalia Andrienko, Gennady Andrienko

A Visual Analytics Framework for

\For each group:

Spatio-temporal Analysis and Modelling
Data Mining and Knowledge Discovery, 27(1), 55-83, 2013
http://dx.doi.org/10.1007/s10618-012-0285-7
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Compute and
view model

Step 4:Store
model set

Step 3: Evaluate model

Predict values and_|
compute residuals

Visualise and ||
analyse residuals |
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[ Representation method:
Qualitative colouring
Aagregated moves of cars

Clusters hy k-means (7)

1:220 objects (10.2%)
2:126 objects (5.8%)
3: 84 objects (3.9%)
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Step 1: Clustering

5:80 objects (3.7%)
6:397 objects (18.4%)
7:1119 objects (51.9%)

A Here: k-means (Weka)
but may be another S

Total: 451 objects

partition-based method E

uf © Google Maps

A Tried different k from 5 to 15

=) - Open Street Maps
Total: 0 objects

A Immediate visual response T e
facilitates choosing the most s,
suitable k
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Step 1. Re-grouping by progressive clustering
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