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Group movement
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Group movement

« How coherent was the movement?

* How did the individuals arrange within the group?
* Were there stable leaders and stable followers?

* Who tended to the front, to the back?

* Were there wanderers, explorers?

- hard to answer using standard techniques
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Data transformations

Compute collective
movement measures

members to the group centre
» statistics of directions w.r.t. group
movement vector

* statistics of distances of the >

Visualize and analyze as
attributes

Visualize and

Determine the relative
order, direction dev., etc. attributes

|~ analyze as

Construct the central
trajectory of the group

Compute the relative positions Visualize and
of the members w.r.t. group Detect and extract trend analyze as
centre and movement vector setting events events
°
Y Transform the Visualize and
e . trajectories to the relative ~__| analyze as
I ‘\X group space usual

trajectories
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Classes by Median direction deviation

[[] <10.0:178 objects (44.5%)

[] 10.0.30.0) 149 objects (37.5%)
B 130.0.60.0): 39 objects (9.8%)
B -=50.0:31 objects (7.8%)

Median distance to centre

G4.04
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movement of the group as a whole
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Points: 29006—29006—-398; 100%—100.0%—1.4%. Segments: 74—74—1. Trajectories: 74—-74—1; 100%—100.0%—1.4% (total-lo=& '
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whole group to the

Group space X . ' =-F0.0="KEMMY_5" t=08:37 @ 09:28
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Points: 61840-61840--855; 100%—100.0%—1.4%. Segments: 914-914-13. Trajectories: 914-914-13; 100%—-100.0%—1.4% (total-local filter—all filters}
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Group space Y
Relative order in group
Direction deviation from group
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Behaviors of the members in the group
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Trend setting

trend setting
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Trend setting ::= movements of an individual are “copied” by others after a time lag.
More specifically:

Trend setting at time unit t occurs when an individual takes a movement direction
significantly deviating from the direction of the group and at a later moment t+A the I
group takes the same direction as the individual at time t

(5O0RIC

Parameters:
Deviation at t is at least 45°
A = 15 minutes

080 Vi e e Deviation at t+A is at most 5°
ogjécc?o | Not during a group stop
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Olga Sarah

Animal researchers wish to gain more general knowledge about individuals’ movement
behaviors in the group by analyzing data from long observation period.

Aggregation and summarization of the transformed data support the required generalization.
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Individual differences
become more
prominent after
subtracting the average
position distribution
from the individual
position distributions.
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ariation of the distribution patterns
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Conclusion

Goal: support specific tasks in group movement analysis

Study the movement of the group as a whole (changes of the group’s position
and spatial footprint)

Study the behaviors of the individuals within the group (positions in relation to
others and changes of these positions over time)

Key Idea: space transformation
Transformed data can be analyzed using usual movement analysis methods

Test application results: interesting and important insights into
collective movement behaviors of baboons

Other possible applications: race sports , E
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Conceptual foundations

Multi-perspective view of movement data

Systematic presentation of visual analytics methods for
the different views of movement and analysis tasks

Transformations between different representations of

movement

Gennady Andrienko - Natalia Andrienko
Peter Bak - Daniel Keim - Stefan Wrobel

Visual
Analytics of

Movement

Discussion of properties of movement data that affect the analysis

and methods for investigating them

Trajectories
Many illustrated examples using / \
diverse real datasets Spatial events

Glossary
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Locations

Local time series

Spatial eventdata Spatial time series
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Questions?

Spatial distributions




