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Functionally related 
genes behave similarly 
across experiments
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Self-Organizing Maps [Kohonen]

• Kind of neural network.
• Clusters data and find complex relationships 

between clusters.
• Helps reduce the dimensionality of the data.
• Map of 1 or 2 dimensions produced.
• Unsupervised Clustering
• Like K-Means, except for visualization
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SOM Architectures

• 2-D Grid
• 3-D Grid
• Hexagonal Grid
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SOM Algorithm

• Select SOM architecture, and initialize 
weight vectors and other parameters.

• While (stopping condition not satisfied) do
for each input point x
– winning node q has weight vector closest to x.
– Update weight vector of q and its neighbors.
– Reduce neighborhood size and learning rate.
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SOM Algorithm Details
• Distance between x and weight vector:
• Winning node:  
• Weight update function (for neighbors): 

• Learning rate:
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World Bank Statistics

• Data: World Bank statistics of countries in 
1992. 

• 39 indicators considered e.g., health, 
nutrition, educational services, etc. 

• The complex joint effect of these factors 
can can be visualized by organizing the 
countries using the self-organizing map. 
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World Poverty PCA
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World Poverty SOM
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World Poverty Map
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Viewing SOM Clusters on PCA axes
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SOM Example [Xiao-rui He]
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Neural Networks
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Learning NN
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Types of NNs
• Recurrent NN
• Feed-forward NN
• Layered

Other issues
• Hidden layers possible
• Different activation functions possible
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Application: Secondary Structure 
Prediction
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