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1. Introduction: What is the ESOM

The name, ESOM, is the acronym of Evolving Self – Organizing Map, which was first developed by Dr. Da Deng in 1999 [1]. ESOM is described as a dynamic variation of the Self – Organizing Map (SOM), where network structure is evolved in an online adaptive mode.

ESOM is one module of the ECOS Toolbox, which is a collection of Evolving Connectionist Systems’ functions and GUIs implemented in the MATLAB numeric computing environment. There are two functions, esom, esomp and one GUI, esomgui, in the current version. 

2. ESOM Functions: esom and esomp 
2.1 ESOM training function, esom
Syntax:  [Results] = esom(InputData, Parameters)

Input arguments: 

InputData is a n*m matrix, n is the number of data points and m is the number of dimensions.

Parameters is a structure including following parameters:

· Parameters.errthr:
error threshold, default = 0.1

· Parameters.learnrate:
learning rate, default = 0.03

· Parameters.sigma:
Gaussian function parameter, default = 0.5

Output arguments:

· Results.nodes: cell structure, Results.nodes{i}.w denotes the i-th node (normalised) and Results.nodes{i}.c denotes the corresponding connections. if Results.nodes{i}.c(:) includes j elements, that means, the i-th node has j-1 connections - from c(1) to c(2), c(1) to c(3),..., and c(1) to c(j) respectively.

2.2
ESOM plotting function, esomp
After running the esom, a result structure has been created and then, the function esomp can be used for plotting the results. 

Syntax:           esomp(Results, PlottingMode)

Input arguments:  Results is a structure produced by esom. If PlottingMode is equal to 1, the result is plotted in the original data set space, and if 2, in PCA space, default = 1. 

3. Examples with ESOM functions

Example 1

step 1: 




%  load data

load cgas2.txt




step 2:  



%  call esom

[res] = esom(cgas2);

%  ESOM with default parameters

step 3:  



%  call esomp for plotting


esomp(res);


%  plot  the result with default plotting mode

Example 2

step 1: 




%  load  data

load mg21.txt



step 2: 




%  set parameters


parm.errthr = 0.08;

%  set the distance threshold

            parm.learnrate  = 0.2;

%  learning rate


parm.sigma  = 0.4;

step 3:  



%  call esom

[res] = esom(mg21, parm);


step 4:  



%  call esomp for plotting


esomp(res, 2);


%  plotting in PCA space


step 5:


res.Xaxis = 1;


res.Yaxis = 4;




esomp(res)


% plotting in the original data space and the data in the

    first column of the data set are taken as x data and the

    data in the fourth column as y data.

4.  Using ESOM GUI: esomgui1
The ESOM GUI looks like the following figure, and is invoked using the command line, esomgui.
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· Enter the name of data set using the push button named Samples or using the editable field beside the button in Data Files region. The data set should have a structure that is the same as the data set used in ESOM function, esom. 

· If the result is wanted to output in file, enter the result name using the button named Results or using the editable field beside the button. The output is a structure, named esomout, including nodes, esomout.nodes, and connections, esomout.connect.

·  Enter the parameters in Parameters region or use their default values. The parameters have the same meanings as they are used in ESOM function, esom. 

· Click Start button to start the process and all of information and results are displayed in both numeric and graphic.
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