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Naïve Bayes 

1. Input Gambar 

[file, path] = uigetfile({'*.jpg;*.png;*.bmp', 'Images (*.jpg, *.png, *.bmp)'}); 

if isequal(file, 0) 

    disp('Tidak ada gambar yang dipilih.'); 

    return; 

end 

inputImage = imread(fullfile(path, file)); 

axes(handles.axes1); % Pilih axes1 sebagai parent 

imshow(inputImage); % Tampilkan gambar 

title('Gambar Input'); 

handles.inputImage = imread(fullfile(path, file));  % Simpan gambar input 

handles.inputGray = rgb2gray(handles.inputImage);  % Simpan grayscale image 

guidata(hObject, handles); % Simpan data GUI 

%% 3. Load Dataset 

datasetPath = 'IkanMungkus/'; % Ganti dengan folder dataset 

imds = imageDatastore(datasetPath, 'IncludeSubfolders', true, 'LabelSource', 

'foldernames'); 

  

% Split dataset (80% training, 20% testing) 

[trainImds, testImds] = splitEachLabel(imds, 0.8, 'randomized'); 

4. Ekstraksi Fitur Menggunakan GLCM 

disp('Ekstraksi fitur dari dataset...'); 

trainFeatures = []; trainLabels = []; 

testFeatures = []; testLabels = []; 

  

for i = 1:numel(trainImds.Files) 
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    img = imread(trainImds.Files{i}); 

    imgGray = rgb2gray(img); % Ubah ke grayscale 

    glcm = graycomatrix(imgGray, 'Offset', [0 1]); % GLCM 

    stats = graycoprops(glcm, {'Contrast', 'Correlation', 'Energy', 'Homogeneity'}); 

     

    % Simpan fitur dan label 

    trainFeatures = [trainFeatures; stats.Contrast, stats.Correlation, stats.Energy, 

stats.Homogeneity]; 

    trainLabels = [trainLabels; categorical(trainImds.Labels(i))]; 

end 

  

for i = 1:numel(testImds.Files) 

    img = imread(testImds.Files{i}); 

    imgGray = rgb2gray(img); 

    glcm = graycomatrix(imgGray, 'Offset', [0 1]); 

    stats = graycoprops(glcm, {'Contrast', 'Correlation', 'Energy', 'Homogeneity'}); 

     

    testFeatures = [testFeatures; stats.Contrast, stats.Correlation, stats.Energy, 

stats.Homogeneity]; 

    testLabels = [testLabels; categorical(testImds.Labels(i))]; 

end 

%% 5. Latih Model Naïve Bayes 

disp('Melatih model Naïve Bayes...'); 

Mdl = fitcnb(trainFeatures, trainLabels); 

%% 6. Uji Model 

disp('Menguji model...'); 

predictedLabels = predict(Mdl, testFeatures); 
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% Evaluasi akurasi 

accuracy = sum(predictedLabels == testLabels) / numel(testLabels) * 100; 

fprintf('Akurasi model: %.2f%%\n', accuracy); 

  

axes(handles.axes2); 

cm = confusionchart(testLabels, predictedLabels); 

cm.Title = 'Confusion Matrix Naïve Bayes'; 

cm.ColumnSummary = 'column-normalized'; 

cm.RowSummary = 'row-normalized'; 

  

confMat = confusionmat(testLabels, predictedLabels); 

  

%% Hitung Precision, Recall, dan F1-Score per Kelas 

precision = diag(confMat) ./ sum(confMat, 1)'; % True Positive / (TP + FP) 

recall = diag(confMat) ./ sum(confMat, 2);     % True Positive / (TP + FN) 

  

  

%% Tampilkan Precision, Recall 

disp('=== Precision per Kelas ==='); 

disp(precision); 

  

disp('=== Recall per Kelas ==='); 

disp(recall); 

  

% Tambahkan teks akurasi ke dalam figure 

annotation('textbox', [0.15, 0.85, 0.1, 0.1], 'String', sprintf('Akurasi: %.2f%%', 

accuracy), 'FontSize', 12, 'FontWeight', 'bold', 'EdgeColor', 'none'); 
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disp('Klasifikasi selesai.'); 

  

  

handles.Mdl = Mdl;  % Simpan model ke dalam handles 

handles.accuracy = accuracy;  % Simpan akurasi model ke dalam handles 

guidata(hObject, handles); % Simpan data GUI 

Tombol Klasifikasi 

handles = guidata(hObject); 

  

% Pastikan model telah dilatih dan gambar telah dipilih 

if isfield(handles, 'Mdl') && isfield(handles, 'inputGray') && isfield(handles, 

'accuracy') 

    disp('Melakukan klasifikasi pada gambar input...'); 

  

    % Ekstraksi fitur dari gambar input 

    glcmInput = graycomatrix(handles.inputGray, 'Offset', [0 1]); 

    statsInput = graycoprops(glcmInput, {'Contrast', 'Correlation', 'Energy', 

'Homogeneity'}); 

    inputFeatures = [statsInput.Contrast, statsInput.Correlation, statsInput.Energy, 

statsInput.Homogeneity]; 

  

    % Prediksi kelas gambar input 

    predictedInputLabel = predict(handles.Mdl, inputFeatures); % Gunakan model 

yang tersimpan 

  

    % Tampilkan hasil klasifikasi pada axes3 

    axes(handles.axes3); 
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    cla(handles.axes3, 'reset'); % Bersihkan axes sebelum update 

    imshow(handles.inputImage); % Tampilkan gambar input 

    title(sprintf('Prediksi: %s\nAkurasi Model: %.2f%%', 

string(predictedInputLabel), handles.accuracy)); 

  

    % Tampilkan di Command Window 

    disp(['Gambar diklasifikasikan sebagai: ', char(predictedInputLabel)]); 

else 

    disp('ERROR: Model belum dilatih atau gambar belum dipilih.'); 

end 

Tombol Reset / Repeat 

    choice = questdlg('Apakah ingin mengulang klasifikasi gambar lain?', ... 

        'Reset / Ulangi', ... 

        'Ya', 'Tidak', 'Tidak'); 

  

    switch choice 

        case 'Ya' 

            close all; 

            return; % Ulang proses dari awal 

        case 'Tidak' 

            disp('Program selesai.'); 

            return; % Keluar dari loop 

    end 
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CNN 

1. Input Gambar 

[file, path] = uigetfile({'*.jpg;*.png;*.bmp'}, 'Pilih Gambar Ikan'); 

if isequal(file, 0) 

    disp('Tidak ada gambar yang dipilih.'); 

    return; 

end 

  

% Simpan gambar asli 

inputImageOriginal = imread(fullfile(path, file)); 

  

% Resize untuk CNN saja (tidak ditampilkan) 

inputImageResized = imresize(inputImageOriginal, [64 64], 'bicubic'); 

  

% Simpan di handles 

handles.inputImageOriginal = inputImageOriginal; % Untuk tampilan 

handles.inputImage = inputImageResized;          % Untuk CNN 

guidata(hObject, handles); 

  

% TAMPILKAN GAMBAR ASLI AGAR JERNIH 

axes(handles.axes1); 

imshow(inputImageOriginal, 'InitialMagnification', 'fit'); 

title('Gambar Input Asli'); 

2. Load Dataset dari Folder 

datasetPath = 'IkanMungkus'; 

imds = imageDatastore(datasetPath, 'IncludeSubfolders', true, 'LabelSource', 

'foldernames'); 
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% Split data 

[imdsTrain, imdsValidation] = splitEachLabel(imds, 0.8, 'randomized'); 

inputSize = [64 64 3]; 

  

% Data Augmentasi 

augmenter = imageDataAugmenter('RandRotation', [-10 10], 'RandXReflection', 

true); 

augimdsTrain = augmentedImageDatastore(inputSize, imdsTrain, 

'DataAugmentation', augmenter); 

augimdsValidation = augmentedImageDatastore(inputSize, imdsValidation); 

  

% CNN Layer 

numClasses = numel(categories(imdsTrain.Labels)); 

layers = [ 

    imageInputLayer(inputSize) 

    convolution2dLayer(3,8,'Padding','same') 

    batchNormalizationLayer 

    reluLayer 

    maxPooling2dLayer(2,'Stride',2) 

    convolution2dLayer(3,16,'Padding','same') 

    batchNormalizationLayer 

    reluLayer 

    maxPooling2dLayer(2,'Stride',2) 

    fullyConnectedLayer(64) 

    reluLayer 

    dropoutLayer(0.3) 
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    fullyConnectedLayer(numClasses) 

    softmaxLayer 

    classificationLayer]; 

  

% Training Options 

options = trainingOptions('adam', ... 

    'InitialLearnRate', 0.005, ... 

    'MaxEpochs',8, ... 

    'MiniBatchSize',64, ... 

    'Shuffle','every-epoch', ... 

    'ValidationData',augimdsValidation, ... 

    'Plots','training-progress', ... 

    'Verbose',false); 

  

% Train Model 

net = trainNetwork(augimdsTrain, layers, options); 

  

  

% Evaluasi Akurasi 

YPred = classify(net, augimdsValidation); 

YValidation = imdsValidation.Labels; 

accuracy = sum(YPred == YValidation) / numel(YValidation) * 100; 

disp(['Validation Accuracy: ', num2str(accuracy, '%.2f'), '%']); 

  

% Confusion Matrix 

axes(handles.axes2); 

cm = confusionchart(YValidation, YPred); 
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cm.Title = 'Confusion Matrix CNN - Klasifikasi Kesegaran Ikan'; 

cm.ColumnSummary = 'column-normalized'; 

cm.RowSummary = 'row-normalized'; 

  

  

% Simpan model ke handles 

handles.net = net; 

guidata(hObject, handles); 

if ~isfield(handles, 'inputImageOriginal') 

    msgbox('Silakan masukkan gambar terlebih dahulu!', 'Error', 'error'); 

    return; 

end 

if ~isfield(handles, 'net') 

    msgbox('Silakan latih model terlebih dahulu!', 'Error', 'error'); 

    return; 

end 

  

% Ambil data 

inputImageResized = handles.inputImage;  % Untuk prediksi 

inputImageOriginal = handles.inputImageOriginal;  % Untuk ditampilkan jernih 

net = handles.net; 

inputSize = [64 64 3]; 

  

% Prediksi 

inputImageDS = augmentedImageDatastore(inputSize, inputImageResized); 

[predictedLabel, scores] = classify(net, inputImageDS); 

predictionAccuracy = max(scores) * 100; 



91 
 

  

% TAMPILKAN GAMBAR ASLI AGAR JERNIH 

axes(handles.axes3); 

imshow(inputImageOriginal, 'InitialMagnification', 'fit'); 

title(['Prediksi: ', char(predictedLabel), ' (Akurasi: ', num2str(predictionAccuracy, 

'%.2f'), '%)']); 

  

% Tampilkan juga di Command Window 

disp(['Gambar diklasifikasikan sebagai: ', char(predictedLabel), ... 

    ' dengan akurasi ', num2str(predictionAccuracy, '%.2f'), '%']); 

  

  

datasetPath = 'IkanMungkus'; 

imds = imageDatastore(datasetPath, 'IncludeSubfolders', true, 'LabelSource', 

'foldernames'); 

[~, imdsValidation] = splitEachLabel(imds, 0.8, 'randomized'); 

augimdsValidation = augmentedImageDatastore(inputSize, imdsValidation); 

  

% Validasi ulang untuk confusion matrix 

YPred = classify(net, augimdsValidation); 

YValidation = imdsValidation.Labels; 

[confMat] = confusionmat(YValidation, YPred); 

  

% Hitung Precision dan Recall 

precision = diag(confMat) ./ sum(confMat, 1)'; % True Positive / (TP + FP) 

recall = diag(confMat) ./ sum(confMat, 2); 

  

classLabels = categories(YValidation); 
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% Tampilkan di Command Window 

disp('=== Precision, Recall per Kelas ==='); 

fprintf('%-20s %-10s %-10s %-10s\n', 'Kelas', 'Precision', 'Recall'); 

for i = 1:numel(classLabels) 

    fprintf('%-20s %-10.2f %-10.2f %-10.2f\n', ... 

        classLabels{i}, precision(i)*100, recall(i)*100); 

end 

  

 

Tombol Reset / Repeat 

    choice = questdlg('Apakah ingin mengulang klasifikasi gambar lain?', ... 

        'Reset / Ulangi', ... 

        'Ya', 'Tidak', 'Tidak'); 

  

    switch choice 

        case 'Ya' 

            close all; 

            return; % Ulang proses dari awal 

        case 'Tidak' 

            disp('Program selesai.'); 

            return; % Keluar dari loop 

    end 

 


