VISUAL DATA EXPLORATION USING
SPACE-TIME CUBE
Andrienko, N., Andrienko, G. and Gatalsky, P.
Fraunhofer AIS – Institute for Autonomous Intelligent Systems,
SPADE – Spatial Decision Support Team, Schloss Birlinghoven, Sankt-Augustin,
D-53754 Germany. Tel: +49-2241-142486, Fax: +49-2241-142072.
E-mail: gennady.andrienko@ais.fraunhofer.de. Website: http://www.ais.fraunhofer.de/SPADE.
In our software system CommonGIS (an upgraded version of the system Descartes described in Andrienko and
Andrienko 1999) data about events (earthquakes etc.) may be explored using the “space-time cube” representation
(MacEachren 1995, pp.252, 254). Here time is treated as the third (vertical) spatial dimension while two planar
dimensions represent geographical space. Events are represented as circles placed vertically according to the time of
their occurrence (Figure 1), the earliest events being at the bottom of the cube and the latest at the top. Variation of
circle sizes or colors can additionally represent thematic characteristics of the events, for example, magnitudes of
earthquakes.

Figure 1. Data about events are represented in a “space-time cube”. The vertical positions of the circles correspond to
the times when the events occurred. Circle sizes or colors may reflect thematic characteristics of the events.
Data exploration using the space-time cube is supported by a number of interactive operations. Thus, the user can
manipulate her/his viewing perspective into the cube. This gives an opportunity to check whether a bunch of circles
really corresponds to a spatio-temporal cluster of events or this is merely a projection effect. It is possible to select a
time subinterval and see only events that occurred during this time. The selected subinterval can be either stretched to
the whole height of the cube or viewed as a “time slice” with the height of the cube corresponding to the entire period
the data refer to. The subinterval can be shifted along the time axis. In response, the scene is dynamically redrawn thus
producing an animation effect.
An important feature of the space-time cube presentation is its dynamic linking with a map as well as graphical displays
of other types. This means that corresponding objects are identically marked in all displays when the user selects them
with the mouse in one of the displays. This technique is illustrated in Figure 2: the user has selected a spatial cluster of
events in the map and can see in the space-time cube how the events are distributed in time. In both the map and the
cube these events are marked by circles with thick black borders.
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Figure 2. The “space-time cube” is dynamically linked to the map display by simultaneous highlighting of
corresponding elements.
The space-time cube allows zooming in temporal dimension and in geographical space. In particular, the display reacts
to zooming and panning of the map. Additionally, the space-time cube is linked to a dynamic query device that allows
selecting events with specific characteristics (for example, only earthquakes with high magnitude).
The system will be demonstrated at the conference.
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