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articles, news stories or full-text documents can be distinguished by keywords which 
are explicitly incorporated; but this is not the case with software libraries. While 
environmental models are typically distributed with documentation, formalized 
description methods for software commands are generally not well-developed. Other 
challenges include interpreting the dimensionality of the resulting catalog, and 
determining the optimal number of keywords (dimensions) which will best distinguish 
among the catalog entries. Generation of implicit keyword sets is broadly applicable to 
many problem domains in addition to software libraries, such as intercorrelated census 
data sets. 
 
For the compilation of this dataset, source materials  and online help files from 
commercially available GIS and statistical analysis products were used to refine the list 
and eliminate redundancy. Data handling aspects were also captured, such as whether 
the operators modify spatial relationships, whether they operate on geometry or 
attributes, what data model is required for input and output, etc. To eliminate 
dimensional redundancy, degrees of freedom were removed; e.g., binary coding of 
only two of the three options of global, regional and local operators is required, since 
knowledge about the first two eliminates the need to code the third. A Boolean matrix 
of the ten dimensions for the 100 operators was processed by Kohonen's SOM method 
(Kohonen, 2001) using existing toolsets in MatLab. We will discuss implicit keyword 
formation in more detail at the conference. 

 

3. Guidelines for building SOMs 
We augmented guidelines from existing literature with empiric testing. The established 
guidelines were grouped into six categories, which form a rough sequnece of steps 
trhough SOM creation: 
 1. Initialization  
 2. SOM size 
 3. SOM shape  
 4. Neighborhood size and geometry 
 5. Training length and matrix-tuning 
 6. Quantification of uncertainty 
 

3.1 Initialization 
Tests were conducted using random and linear initialization. Normalization was not 
necessary for the binary dataset.  Skupin (2008) recommends using a random 
initialization process as it preserves true self-organization. 

3.2 SOM Size 
Initial qualitative recommendations for selecting SOM size  range from  identifying the 
goal of the SOM to building small, medium and large SOMs depending on the purpose 
of the data exploration (Ultsch and Simon, 1990). Vesanto (2005) offers a specific 
quanittative recommendation to compute optimal SOM size (Vesanto, 2005): 

	݁ݖ݅ݏ݉ ൌ 5 ൈ √݇     (1) 
where n is the product of observations (rows) and variables (columns) of the dataset. 
Optimal size will minimize the chance of creating a SOM with too many empty cells 
(but note that some empty cells are needed to facilitate cluster interpretation). Initial 
tests included SOMs of sizes ranging from 64 to 1024 cells (Figure 1). The ݉݁ݖ݅ݏ for 
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4. Discussion 
The presentation will cover all six steps for building a SOM. We will offer guidelines 
for building SOMs for a catalog problem set which includes full text documents and 
software routines, demonstrating different impacts of size, shape, training iterations on 
the outcome assessment matrix.  
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