
AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes Module 3 

KSOM 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 

Topic Suggested Books Remarks 

Fixed weights competitive 
nets.  
 

S. N. Sivanandam and S. N. Deepa, 
“Principles of Soft Computing,” 
Chapter 5 
 

Theory 

 Kohonen Self-organizing 

Feature Maps, Learning 

Vector Quantization. 

S. N. Sivanandam and S. N. Deepa, 
“Principles of Soft Computing,” 
Chapter 5 
 

Theory/Num
ericals  
No numerical 
on LVQ 

Adaptive Resonance 
Theory –1. 

S. N. Sivanandam and S. N. Deepa, 
“Principles of Soft Computing,”  
Chapter 5 
 

Theory 
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Self Organizing Maps – Kohonen Maps 
 

• It is a type of Artificial Neural Network 

which is also inspired by biological models 

of neural systems from the 1970s.  

• It follows an unsupervised learning 

approach and 

•  it trains its network through a competitive 

learning algorithm.  
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Self Organizing Maps – Kohonen Maps 
 

•  SOM has two layers, 

•  one is the Input layer and  

• the other one is the Output layer.  
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Competition 
 

• It is a type of unsupervised artificial neural network  

• It uses competetive learning to update its weights. 

 

• Competetive learning is based on three processes : 

I. Competetion 

II. Cooperation 

III. Adaptation 
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I Competition 

 

• It is a type of unsupervised artificial neural network  

• It uses competitive learning to update its weights. 

 

• Competitive learning is based on three processes : 

I. Competition 

II. Cooperation 

III. Adaptation 
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I Competition 
 

• Each neuron in a SOM is assigned a weight vector 
with the same dimensionality as the input space. 

• In the example below, in each neuron of the 
output layer we will have a vector with dimension 
n. 

• Compute distance between each neuron (neuron 
from the output layer) and the input data, and  

• The neuron with the lowest distance will be the 
winner of the competition. 
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II Co OPERATION 
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II Co OPERATION 
 

To choose neighbors we use neighborhood kernel 
function, this function depends on two factor : 
time ( time incremented each new input data) and 
distance between the winner neuron and the 
other neuron (How far is the neuron from the 
winner neuron). 
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III ADAPTATION 

•  choosen neurons will be updated but not the same update, 

more the distance between neuron and the input data grow 
less we adjust it like shown in the image below : 
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Self Organizing Maps – Kohonen 
Maps 

 • How do SOM works? 

• Let’s say an input data of size (m, n) where m is the number of 
training examples and n is the number of features in each 
example.  

• First, it initializes the weights of size (n, C) where C is the 

number of clusters.  
• Here it is three 

•  input neurons  

• and two  output  

• neurons 3X2 
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Self Organizing Maps – Kohonen 
Maps 

 
• How do SOM works? 
• Then iterating over the input data, for each training example, it 

updates the winning vector (weight vector with the shortest 
distance (e.g Euclidean distance) from training example).  

• Weight updation rule is given by :  
• wij = wij(old) + alpha(t) * (xi

k - wij(old)) 
• where alpha is a learning rate at time t, 
•  j denotes the winning neuron, 
•  i denotes the ith feature of training example and k denotes the 

kth training example from the input data.  
• After training the SOM network, trained weights are used for 

clustering new examples. A new example falls in the cluster of 
winning vectors.  
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Self Organizing Maps – Kohonen 
Maps 

. SOM is used for clustering  
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Self Organizing Maps – Kohonen 
Maps 

• SOM is used mapping techniques to map 
multidimensional data onto lower-dimensional data 

• to reduce  

• complex  

• Problems 

•  for easy  

• interpretation 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

 



AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

AJN Notes 

N O T E S  

 

B Y  A J N I R M A L

 

AJN NOTES 

Why SOM? 
 

• Basically, SOMs are characterized as a 
nonlinear, ordered, smooth mapping of high-
dimensional input data manifolds onto the 
elements of a regular, low-dimensional array².  
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Example 2: Triangle Input Distribution 

A simple illustration of the learning process is given in the next 
slide figure and we can understand the specialty of SOMs from 
this representation easily. Initially, input data(blue dots) occupy a 
special distribution in 2D space, and un-learned neuron(weights) 
values (red dots) are randomly distributed in a small area and 
after neurons get modified and learned by inputs, it gets the 
shape of the input data distribution step by step in the learning 
process.  
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Example 2: Triangle Input Distribution 

 In addition, each neuron became a representation of one small 
cluster of input data space. Therefore in this demonstration, we 
were able to represent 1000 data points with 100 neurons, 
preserving the topology of the input data. That means we have 
built a relationship between high-dimension data to low-
dimensional representation (map). For further calculations and 
predictions, we can utilize these few neuron values to represent 
the tremendous input data space which makes processes much 
faster. 
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Example 2: Triangle Input Distribution 
 

• After training the SOM’s neurons we get a low dimensional 
representation of high dimensional input data without 
disturbing the shape of the data distribution and relationship 
between each input data element.  
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Example 1: Square Input Distribution 
 

• input data values are square shapely random distributed over 
the 2-dimensional space. 

• — Inputs are given in blue dot and model’s neuron values 
are given in red dots for epoch 1, 50, 250 and 300 
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Self-organizing maps and  other ANNs 
difference 

• Self-organizing maps differ from other ANNs 
as they apply unsupervised learning as 
compared to error-correction learning 
(backpropagation with gradient descent etc),  

• SOM use a neighbourhood function to 
preserve the topological properties of the 
input space.  
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KSOM solved example:Clustering 
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