[bookmark: _GoBack]Additional file 2: MATLAB source codes.
Core MATLAB implementation of the proposed framework, including the att_lbp function, TQWT-based signal decomposition, MATLBP-based feature extraction, NCA-, Chi2-, and ReliefF-based feature selection, and the LOSO-based kNN and SVM classification pipeline.
for k = 1:length(signal)-8
    block   = signal(k:k+8);
    center  = block(5);
    c = 1; val = 0;
    for i = 1:9
        if i ~= 5
            bit(c) = double(block(i) >= center);
            val    = val + bit(c) * 2^(8-c);
            c      = c + 1;
        end
    end
    n   = length(find(bit == 1));
    tt  = [block(1:4) block(6:9)];
    att = tt .* bit;
    if n == 0
        avg = 0;
    else
        avg = sum(att) / n;
    end
    map1(k) = val;
    map2(k) = avg;
    map3(k) = val * center;
end

map2 = (map2 - min(map2)) / (max(map2) - min(map2) + eps);
map2 = round(map2 .* 255);

map4 = (map1 + map2);
map4 = (map4 - min(map4)) / (max(map4) - min(map4) + eps);
map4 = round(map4 .* 255);

map3 = (map3 - min(map3)) / (max(map3) - min(map3) + eps);
map3 = round(map3 .* 255);

map5 = (map1 + map2 + map3);
map5 = (map5 - min(map5)) / (max(map5) - min(map5) + eps);
map5 = round(map5 .* 255);

h1 = zeros(1,256); h2 = h1; h3 = h1; h4 = h1; h5 = h1;
for i = 1:length(map1)
    h1(map1(i)+1) = h1(map1(i)+1) + 1;
    h2(map2(i)+1) = h2(map2(i)+1) + 1;
    h3(map3(i)+1) = h3(map3(i)+1) + 1;
    h4(map4(i)+1) = h4(map4(i)+1) + 1;
    h5(map5(i)+1) = h5(map5(i)+1) + 1;
end
end

%% MAIN CODE
clc, clear all, close all
load('EmotionDatasetNew.mat')

si = 1;
for channel = 1:14
    for k = 1:length(recordings)
        signal = recordings{k}(channel,:);
        R = tqwt(signal, 2, 3, 8);

        [X{1}(k,1:256), X{2}(k,1:256), X{3}(k,1:256), ...
         X{4}(k,1:256), X{5}(k,1:256)] = att_lbp(signal);

        for i = 1:length(R)
            [X{1}(k, i*256+1:(i+1)*256), X{2}(k, i*256+1:(i+1)*256), ...
             X{3}(k, i*256+1:(i+1)*256), X{4}(k, i*256+1:(i+1)*256), ...
             X{5}(k, i*256+1:(i+1)*256)] = att_lbp(R{i});
        end
    end

    y = newLabels(:,4);

    for tt = 1:5
        X{tt} = (X{tt} - min(X{tt})) ./ (max(X{tt}) - min(X{tt}) + eps);

        % NCA Feature Selection
        mdl = fscnca(X{tt}, y, 'Solver', 'sgd', 'Verbose', 1);
        xx  = mdl.FeatureWeights;
        [~, idx{si}] = sort(xx, 'desc');
        for i = 1:256
            featSet{si}(:,i) = X{tt}(:, idx{si}(i));
        end
        featSet{si}(:,257) = y;

        % Chi2 Feature Selection
        idx{si+1} = fscchi2(X{tt}, y);
        for i = 1:256
            featSet{si+1}(:,i) = X{tt}(:, idx{si+1}(i));
        end
        featSet{si+1}(:,257) = y;

        % ReliefF Feature Selection
        idx{si+2} = relieff(X{tt}, y, 10);
        for i = 1:256
            featSet{si+2}(:,i) = X{tt}(:, idx{si+2}(i));
        end
        featSet{si+2}(:,257) = y;

        si = si + 3;
    end
end

%% kNN-SVM-LOSO cross-validation

% --- KNN ---
for i = 1:14
    maxAcc(i) = 0;
    sn1 = featSet{i};
    [~, ftn] = size(featSet{i});
    featNum = ftn - 1;
    actual_labels    = [];
    predicted_labels = [];

    for crs_val = 1:max(indices)
        test  = (indices == crs_val);
        train = ~test;

        x_train = sn1(train, 1:featNum);
        x_test  = sn1(test,  1:featNum);
        y_train = sn1(train, featNum+1);
        y_test  = sn1(test,  featNum+1);

        mdl = fitcknn(x_train, y_train, ...
            'Distance',       'Cityblock', ...
            'Exponent',       [], ...
            'NumNeighbors',   6, ...
            'DistanceWeight', 'SquaredInverse', ...
            'Standardize',    true, ...
            'ClassNames',     unique(y)');

        predicted_labels = [predicted_labels; predict(mdl, x_test)];
        actual_labels    = [actual_labels;    y_test];
    end

    cm0       = confusionmat(double(actual_labels), double(predicted_labels));
    accuracy0 = sum(diag(cm0)) / sum(sum(cm0)) * 100;
    if maxAcc(i) < accuracy0
        maxAcc(i)     = accuracy0;
        predLoso{i}   = predicted_labels;
    end
end

% --- SVM ---
for i = 1:14
    maxAcc(i+14) = 0;
    sn1 = featSet{i};
    [~, ftn] = size(featSet{i});
    featNum = ftn - 1;
    actual_labels    = [];
    predicted_labels = [];

    for crs_val = 1:max(indices)
        test  = (indices == crs_val);
        train = ~test;

        x_train = sn1(train, 1:featNum);
        x_test  = sn1(test,  1:featNum);
        y_train = sn1(train, featNum+1);
        y_test  = sn1(test,  featNum+1);

        mdl = fitcsvm(x_train, y_train, ...
            'KernelFunction', 'gaussian', ...
            'PolynomialOrder', [], ...
            'KernelScale',    10, ...
            'BoxConstraint',  5, ...
            'Standardize',    true, ...
            'ClassNames',     [1; 2]);

        predicted_labels = [predicted_labels; predict(mdl, x_test)];
        actual_labels    = [actual_labels;    y_test];
    end

    cm0       = confusionmat(double(actual_labels), double(predicted_labels));
    accuracy0 = sum(diag(cm0)) / sum(sum(cm0)) * 100;
    if maxAcc(i+14) < accuracy0
        maxAcc(i+14)      = accuracy0;
        predLoso{i+14}    = predicted_labels;
    end
end
