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1. Introduction: What is the DENFIS 

The name, DENFIS, is the acronym of Dynamic Evolving Neural Fuzzy Inference System. The DENFIS is one module of ECOS Toolbox, which is a collection of the functions and GUIs of Evolving Connectionist Systems (ECOS) working in the MATLAB numeric computing environment. The current DENFIS version includes one GUI and three functions respectively for training, simulating and plotting.

2. DENFIS Training Function: denfis
Syntax
[Tresult] = denfis(traindata, parameters);

Here, traindata is the training data set, and parameters is a structure including several fields described as follows: 

· parameters.trainmode:
set 1 for on-line training, 2 for off-line training (first-order TS FIS), and 3 for off-line training (high-order TS FIS) (default: 1). 
· parameters.dthr :

distance threshold (default: 0.1).    

· parameters.mofn: 

the number of rules in a dynamic FIS (default: 3).

· Parameters.ecmepochs : 
the number of epochs of clustering optimisation (default: 0). 

· parameters.mlpepochs:
the number of  epochs for creating a High-order TS fuzzy rule (default: 10).

· parameters.dispmode:
1 for displaying the information of training process in numeric and otherwise  displaying nothing (default: 1).

The output structure, Tresult, includes following fields:

Tresult.Cent:


rule nodes (centres of partitioned regions) in input space

Tresult.Fun or Tresult.Net:
functions of TSK fuzzy rules

Tresult.Out:


output of DENFIS evaluation on training data

 Tresult.Abe:


absolute errors of the evaluation on training data

3. DENFIS Simulating Function: denfiss

Syntax

 [Rresult] = denfiss(testingdata, Tresult)

where testdata is the testing data set and Tresult is a structure produced by DENFIS training function, denfis.

The output structure, Rresult, includes following fields:

Rresult.Out:

output of DENFIS evaluation on testing data

Rresult.Abe:

errors of the evaluation on testing data

4. DENFIS Plotting Function: denfisp
Syntax

denfisp(result, a);

here, result is a structure produced by training function or simulating function and a is a numeral for different plottings. If a is defined as any of 1-5, the evaluation results will be plotted, and the partition results will be plotted and if it is defined as any of 6-9.

5. The structure of data sets

The training data is a required argument to DENFIS functions. Each row of the data set is a desired input/output pair of the target system to be modelled; it starts with an input vector and followed by an output vector. Therefore the number of rows of training data is equal to the number of training data pairs, and the number of columns is equal to the number of inputs plus the number of outputs.

The testing data has the same structure as the training data.

7. Example with DENFIS Functions

step 1: 




% load the data

load gas2.txt




load gas3.txt



step 2:




% set the parameters

parm.dthr   = 0.08; 





step 3:  



% train the DENFIS 


res = denfis(gas2,parm);
step 4: 




% plot the training result


denfisp(res,3);


denfisp(res,9);
step 5:  



% evaluate the DENFIS with testing data


ress = denfiss(gas3,res);
step 6: 




% plot the evaluating result


denfisp(ress,4);

8. DENFIS GUI

The DENFIS GUI looks like the following figure, and is invoked using the command line, denfisgui.
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· Press the DataParameters button at the bottom or File, Parameters or Visualization at the top, a parameter window will open. Enter the data file name(s) and parameters or using the defaults and select the plotting mode(s), then press Apply or OK button. The data set should have the structure the same as the data set used in DENFIS function, denfis. 

· Click Start button on the main window to start the training, and all of information and results can be displayed dynamically in both numeric and graphic.
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