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EXTENDED ABSTRACT 
 

The process of classifying objects is a fundamental feature of most human pursuits, and the idea that people 
classify together those things that they find similar is both intuitive and popular across a wide range of 
disciplines.  Therefore, similarity is important for people to make sense of the objects, structures and actions that 
exist in reality.  Furthermore the ability to recognise a similar situation means that experience can be reused to 
solve problems, alleviating complex situations, save time and allow valuable resources to be used elsewhere. 
 
Various philosophical and psychological theories of similarity have been implemented in information science.  
Specific information science terms associated with similarity include indexing, sub-setting, retrieval, matching, 
ranking, solution space, clustering, trees, categorising, equal and equivalence.  Information science research in 
the field of similarity could be grouped under the headings of comparison, retrieval, evaluation and analysis 
functions.  Various researchers from different information science disciplines are studying similarity.  The 
results and ideas between some of these disciplines are interchangeable because of the overlapping interests.  
The different disciplines include computer vision, graphic design, pattern recognition, image analysis, databases, 
AI, remote sensing and GI systems. 
 
Spatial similarity can be seen as a subset of similarity and all the entities being compared to each other have 
spatial components.  Research areas that utilise spatial similarity are listed below in Table 1.  It is acknowledged 
that some of the research overlaps, however it was decided to catergorise the general areas of spatial similarity 
research.   



TABLE 1: General research areas and associated researchers of spatial similarity 
Similarity in databases: Carbonell 1986, Jagadish 1991, Kashyap & Sheth 1993, Jurisica 1994). 
Reasoning with images: Barwise & Etchemendy 1992, 1993, Chandrasekaran & Narayanan 1990, 
Freksa 1992, Glasgow & Jurisica 1998, Habel et al. 1993, Hayes 1974, Myers & Konolige 1992, 
Sloman 1975. 

Visual-spatial reasoning techniques: Funt 1980, Kuipers 1978, McDermott & Davis 1984. 
Image similarity: Projects such as Jacob, Virage in UCSD, Photobook in MIT, QBIC in IBM, KPX 
in Kodak and PressLink Online, Chabot, CBIR-VU.  Voß & Bartsch-Sporl & Tammer, Coulon, 
Gero 1992, Grimnes & Aamodt 1996, Grimnes pers com.  1997, Jin et al. 1997. 
Machine vision research: Marr et al. 1982. 
Similarity in remote sensing: Agouris, et al. 1997, Seixas & Aparico 1994, Jain & Hoffman 1988, 
Venkatamaran & Jose. 
Similarity in CBR: Dubitzky et al. 1993, Jeffery et al. 1997, Keane 1997, Kolodner 1995 
(ARCHIE), Osborne & Bridge 1997, Rodriguez 1997, Watson 1994, Smith et al. (IDIOM) 1995, 
Hua et al. (CADRE) 1993. 
Similarity in GI systems and spatial databases: Ahmad & Grosky 1997, Black et al. 1997; Bruns & 
Egenhofer 1996, Cobb et al. 1998, Egenhofer, Flewelling, Goyal, Paiva, Rodríguez & Beard, 
Faloutsos & Christodoulakis 1984, Flewelling 1997, Flickner et al. 1995, Goodchild et al. 1998, 
Gudivada & Raghavan 1995, Gudivada 1995, Higham et al. 1996, Holt & Benwell 1996, 1997, 
1999, Holt 1996a, 1996b, 1997, 1998, Jones & Roydhouse 1994, Keller 1995, Papadias & 
Egenhofer 1997, Papadias & Delis 1997, Papadias & Sellis 1994, Samet 1989, Fraser et al. 1997, 
Shi & Yeh (1999). 
Similarity techniques: Gentner & Forbus 1991, Gentner 1983, Indurkhya 1991 & 1992, Knauff & 
Schlieder 1993, Knauff in Voß Ed 1994, O'Hara & Indurkhya 1993, O'Hara 1992, Ortony, 1979, 
Voß 1994. 

 
This article used GI system topology and case-based reasoning approaches to measure spatial similarity in a 
series of tests. 
 
A topological data structure is typically defined as a data structure in which the inherent spatial connectivity and 
adjacency relationships of features are explicitly stored.  Points were used because topological relationships are 
built from simple elements and amalgamated into complex elements if needed.  Points (simplest elements), for 
example, can be made into arcs (sets of connected points), areas (sets of connected arcs) or routes (sets of 
sections, which are arcs or portions of arcs).  Therefore, the experiments applied to points can be equally applied 
to lines and polygons.  The Point topology tests were used in an attempt to understand and validate the results 
visually.  The tests illustrate the influence of changing the weights of multiple spatial topology data on 
determining spatial similarity.  The spatial data consists of point attributes and their spatial relationships.  All 
data was derived through GI system analysis.  The dataset includes three points in a regular array (Figure 1.).  
The initial array in SPATIAL CASE One was changed eight times to mimic the changes in distance, bearing and 
topology.  Nine separate shape files were made, each with a different topological structure.  From these files 
both obvious and hidden topological data was extracted.  This topological data was then used to calculate which 
files were most similar to each other in five tests where attributes and weights were varied. 
  



 
FIGURE 1: The different point topologies in the nine SPATIAL CASES 

 
Point topology focused on the analysis of the attributes and spatial relationships of three discrete points.  Spatial 
similarity searching was executed across nine shape files each with different topological structures see Table 2. 
for results.  Topological data was derived through GI system analysis and was used to calculate which files were 
most similar to each other in five tests where multiple spatial topology data and their weights were varied.  Data 
included, the number of connected features, distance, bearing, and density between points, and the x and y 
coordinates of each point.   
 

TABLE 2: Summary of Test results (shaded cells are of equal ranking) 

                     Most similar                                                 Least similar 

Test 1 Distance 4 5 7 6 8 9 2 3

Test 2 Density 6 4 7 8 9 5 2 3

Test 3 Adjacency, bearing, distance 2 5 4 6 9 3 8 7

Test 4 Adjacency, bearing, distance with 
weights 2 5 4 6 9 8 7 3

Test 5 Multiple attributes 2 5 4 6 9 8 7 3
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