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Developing geo-temporal context from implicit sources with Geovisual Analytics

The key Geovisual Analytics research question addressed by the research presented in this paper
is how knowledge of past situations can be computationally extracted from heterogeneous and
implicit information spaces and presented as visual artifacts within an interactive virtual
environment to facilitate reasoning about situations from geographic and temporal (or geo-
temporal) contextual perspectives.

Geo-temporal context, as defined by this research, is information about the
interconnectedness of phenomena, events, and place across multiple spatial and temporal scales
within past situations that can provide meaning and background information to the understanding
of present situations and insight into future situations.

Information sources that can potentially provide geo-temporal context to situations are
vast and heterogeneous — ranging anywhere from GIS layers, email, text messages, camera-
enabled cell phone pictures, online news reports, and beyond. Therefore, the problem with
developing geo-temporal context is not a lack of information, but rather, how relevant
information is made available, presented, accepted, and understood by those who need it at the
right time for the right reason. Geovisual Analytics offers a new scientific approach to
identifying relevant geo-temporal context information using analytical process that combine
human vision and cognition with computer-based visualization and computational tools and
interfaces that can support flexible connections to relevant data and supporting knowledge, and
are specifically designed to provide support for analytical reasoning.

An area of inquiry that is particularly relevant for using a Geovisual Analytics approach
is the development of geo-temporal context from implicit geospatial and temporal references.
The notion of implicit geospatial and temporal references refers to largely qualitative,
unstructured information contained in text documents such as such as textual/word references to
locations such as towns, counties or countries that can be combined with the largely numerical
and structured information found in geospatial databases. Implicit geographical information
contained in open-source channels such as the news media present an important source of geo-
temporal context information. For application domains such as crisis management, implicit
information sources such as the news media are used by organizations such as the Federal
Emergency Management Agency (FEMA) and Reliefweb.org for geospatial intelligence analysis
and situation monitoring/reporting.

The “Context Discovery Application” (CDA), which is a prototype collaborative,
Geovisual Analytic decision making environment that facilitates the development of
geographical and temporal context using implicit sources, is presented in this paper (Figure 1).



The notion of the “discovery” of context implies that users will be able to find geographical and
temporal context information that was previously unknown, and be able to share and synthesize
this information with co-collaborators by applying combined expertise to finding relevant
contextual information.

Geovisual Analytical functionality of the CDA includes automated retrieval of news
stories based on a user-specified situation context, computational processing and visualization of
geographic place names and possible relationships between places across user-defined
geographic scales over time from within the stories retrieved, formal ontology integration to find
potentially relevant non-spatial dimensions within data retrieved, and tightly coupled map
displays that allow users to simultaneously view geographical locations in 3D-realistic terrain
and standard 2D cartographic perspectives.

This paper also briefly addresses another research direction under investigation through
development of the CDA that examines how visual artifacts, encoded knowledge, and
computational environments can serve as mediums to support collaborative social process within
which geo-temporal context information is formulated.

The significance of the research presented in this paper centers on how a Geovisual
Analytics approach can be used to develop geo-temporal context from implicit sources to
support decision making by both groups and individuals.
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Figure 1: Places and concepts from news stories related to West Nile Virus computationally
extracted and visualized through the CDA and rendered in Google Earth™.



