[bookmark: _Toc291758581]Feature Generation Guide and Template
The following is a guide and template for users to implement their own methods of feature generation in the feature selection plug-in for EEGLAB.

Note: Everything in between < > is to be replace by the user

Step 1: Adding to the toolbox menu
In order for EEGLAB to recognize the new feature generation function, the following lines must be added to 'eegplugin_classification.m'.

In the section titled USER DEFINED CALLBACKS ADD:
<your method name>_cback = [ trystrs.no_check '[ALLEEG LASTCOM] = pop_<your function name>(ALLEEG);' catchstrs.new_and_hist ];

In the section titled USER ADDED FEATURE GENERATION METHODS 
uimenu( submenuFG, 'Label', '<Label to appear in GUI>', 'CallBack', <callback title>);

STEP 2: Creating the function
Next we add the function.  The following template will help.
The general steps the template follows are:

Step A: Gather input from the user.  The template shows an example for two user inputs each with a text label so the user knows what to enter.  The window generated will look something like this:
[image: ]


Step B: Check that all data sets have labels.  You should not need to modify this.

Step C: Combine all data to a single array. This step also should require no modification.

Step D: Check to make sure user input is valid.  This depends on the nature of your input and is up to you.

Step E: The data is all now in a 3d array called 'data'.  The dimensions are [number of channels, epoch length, number of epochs].  Here is where you would add any preprocessing such as filtering.

Step F: Here is where you define the feature vectors and their labels.  Whatever measurement you want to take is actually done here.



% pop_<your function name>() - A template for adding new feature
% generation types to the feature selection plug-in.  This function  % will not work unless all example fields marked by <  > are filled  % in correctly.
%
% Usage:
%   >> [ALLEEG com] = pop_<feature generation name>(ALLEEG,<any other 
%				user defined inputs>)
%
% Inputs: 
%   ALLEEG         - Input struct containing all loaded EEG sets.
%   other          - Here is where any info from the user would be 
%				made into an argument to the function
%
% Outputs:
%   ALLEEG - Output struct containing all loaded EEG sets.
%   com    - Command tag.
%
% Note: 
%
% Author: name, affiliation, year
%
% See also: 
 
function [ALLEEG, com] = pop_<your function name>(ALLEEG,<other user defined inputs>)
 
global FV
com='';
FV.data=[];

%STEP A: Check if user input is needed and draw GUI if so
%is input display needed?
%---------------------------
displayInput=0;
if nargin > <number of user defined inputs>
    if <any valid input checks> 
        displayInput = 1;
    end
end
if nargin <= <number of inputs needed>
    displayInput=1;
end
if displayInput
    %draw gui for entering bandwidths
    %--------------------------------
    uigeom = [2 2];
    uilist = {{'style' 'text' 'string' 'Enter something:'} ...
        {'style' 'edit' 'string' num2str(<variable entry 1>)} ...
        {'style' 'text' 'string' 'Enter something else:'} ...
        {'style' 'edit' 'string' num2str(<variable entry 2>)} ...
        };
    guititle = 'Example';
    out = inputgui( uigeom, uilist, 'pophelp(''pop_featureGenerationTemplate'')', guititle, [], 'normal');
    if isempty(<variable inputs>)
        return;
    end
end
 
%update input variables to user defined from gui
%------------------------------------------
'<variable entry 1>' = str2double(out(1));
'<variable entry 2>' = str2double(out(2));

%STEP B: Insure all data sets are labeled
for i=1:length(ALLEEG)
    try
        ALLEEG(i).class;
    catch ME
        disp('(pop_APM) error: Not all classes have labels'); return;
    end
end 

%STEP C: combine data from all files into one variable
minVec=zeros(length(ALLEEG));
for i=1:length(ALLEEG)
    minVec(i)=size(ALLEEG(i).data,2);
end
minLength = min(minVec);
data=ALLEEG(1).data(:,1:minLength,:);
for i=2:length(ALLEEG)
	data(:,1:minLength,end+1:end+size(ALLEEG(i).data,3))=ALLEEG(i).data(:,1:minLength,:);
end
 
%info on data
%--------------------------------
[numChannels epochLength numEpochs] = size(data);
 
%STEP D: error checking from user input
try
    <make sure all your inputs are valid>
catch ME
    disp(['ERROR: ' ME.message]); return;
end
 
%STEP E: Preprocessing
<any preprocessing of data such as filtering should be done here>
 
%STEP F: creating feature vectors and labels
feature_labels={};    
 
FV.data=zeros(numEpochs,<number of features>);
FV.featureNumbers=1:size(FV.data,2);
FV.OCR=[];
for i=1:<number of features>
    feature_labels{i}=[<feature label>];
 
    for j=1:numEpochs
 
        FV.data(j,i) = <feature vector value>;
 
    end
end
FV.Flabels=feature_labels;
return;
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