
KTH ROYAL INSTITUTE OF TECHNOLOGY
SCHOOL OF ARCHITECTURE AND THE BUILT ENVIRONMENT (ABE)

DOCTORAL THESIS IN
STOCKHOLM, SWEDEN 2006

Data mining of
geospatial data: com-
bining visual and au-
tomatic methods

URŠKA DEMŠAR

Academic Dissertation which, with due permission of the KTH Royal
Institute of Technology, is submitted for public defence for the on
Friday the 7th April 2006, at 10:00 a.m. in F3, Lindstedtsvägen 26,
KTH, Stockholm.



ISBN: 91-7178-297-4 | Trita-SOM 06:01 | ISSN 1653-6126
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-3892

Abstract

Most of the largest databases currently available have a strong geospatial
component and contain potentially useful information which might be of value.
The discipline concerned with extracting this information and knowledge
is data mining. Knowledge discovery is performed by applying automatic
algorithms which recognise patterns in the data.

Classical data mining algorithms assume that data are independently
generated and identically distributed. Geospatial data are multidimensional,
spatially autocorrelated and heterogeneous. These properties make classical
data mining algorithms inappropriate for geospatial data, as their basic
assumptions cease to be valid. Extracting knowledge from geospatial data
therefore requires special approaches. One way to do that is to use visual data
mining, where the data is presented in visual form for a human to perform the
pattern recognition. When visual mining is applied to geospatial data, it is part
of the discipline called exploratory geovisualisation.

Both automatic and visual data mining have their respective advantages.
Computers can treat large amounts of data much faster than humans, while
humans are able to recognise objects and visually explore data much more
effectively than computers. A combination of visual and automatic data mining
draws together human cognitive skills and computer efficiency and permits
faster and more efficient knowledge discovery.

This thesis investigates if a combination of visual and automatic data
mining is useful for exploration of geospatial data. Three case studies illustrate
three different combinations of methods. Hierarchical clustering is combined
with visual data mining for exploration of geographical metadata in the
first case study. The second case study presents an attempt to explore an
environmental dataset by a combination of visual mining and a Self-Organising
Map. Spatial pre-processing and visual data mining methods were used in the
third case study for emergency response data.

Contemporary system design methods involve user participation at all
stages. These methods originated in the field of Human-Computer Interaction,
but have been adapted for the geovisualisation issues related to spatial problem
solving. Attention to user-centred design was present in all three case studies,
but the principles were fully followed only for the third case study, where a
usability assessment was performed using a combination of a formal evaluation
and exploratory usability.

Keywords
geographic information science, geoinformatics, geovisualisation, spatial data
mining, visual data mining, usability evaluation

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-3892

