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function gui_klasifikasi apel

clc; close all;

f = figure('Name', 'Klasifikasi Apel Malang', ...

'Position’, [300 100 1050 600], 'Color', [0.95 0.95 0.95]);

handles.axes1 = axes('Parent’, f, 'Units', 'pixels', 'Position', [50 330 200 200]);

title(handles.axes1, 'Citra Asli');

handles.axes2 = axes('Parent’, f, 'Units', 'pixels', 'Position', [300 330 200 200]);

title(handles.axes2, 'Citra Grayscale');

handles.uitableHasil = uitable(f, 'Data’, {}, 'Position’, [50 20 950 280], ...

'ColumnName', {'No', 'Nama Citra', 'Target', 'Hasil', 'Keterangan', ...

'Rmean','Gmean','Bmean’,'Entropy','Contrast','Correlation’','Energy','Homogen

eity','Smoothness','Skewness','Intensitas'});

guidata(f, handles);

uicontrol(f, 'Style', 'pushbutton’, 'String', "Training Model', ...

'Position’, [550 480 120 40], 'Callback’, @(src, evt) trainingCallback());

uicontrol(f, 'Style', 'pushbutton’, 'String', 'Input’, ...
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"Position’, [550 420 120 40], 'Callback’, @(src, evt)

browseCallback(guidata(f)));

uicontrol(f, 'Style', 'pushbutton’, 'String', 'Uji Semua’, ...
"Position’, [700 420 120 40], 'Callback’, @(src, evt)

ujiSemuaCallback(guidata(f)));

uicontrol(f, 'Style', 'pushbutton’, 'String', 'Reset’, ...

"Position’, [700 480 120 40], 'Callback’, @(src, evt) resetCallback(guidata(f)));

uicontrol(f, 'Style', 'pushbutton’, 'String', 'Crossval Akurast', ...
'Position’, [850 480 150 40], 'Callback’, @(src, evt) crossvalCallback());

end

function trainingCallback()
folderSegar = dir('data_training/segart/*.jpg');

folderBusuk = dir('data_training/busukk/*.jpg");

fitur = [];

label = {};

for 1 = 1:length(folderSegar)

img = imread(fullfile(folderSegar(i).folder, folderSegar(i).name));
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fitur(end+1,:) = ekstrakFitur(img);
label{end+1} ='Segar";

end

for 1 = 1:length(folderBusuk)
img = imread(fullfile(folderBusuk(i).folder, folderBusuk(i).name));
fitur(end+1,:) = ekstrakFitur(img);
label {end+1} ='Busuk';

end

modelStruct.model = fitcnb(fitur, label);
modelStruct.numFitur = size(fitur, 2);
save model nb.mat modelStruct;

msgbox('Model berhasil dilatih dan disimpan!', "Training');

% Simpan data ekstraksi fitur training ke Excel

header = {'No',/Nama
Citra','Label','Rmean','Gmean’,'Bmean','Entropy','Contrast','Correlation','Ener
gy','Homogeneity','Smoothness','Skewness','Intensitas'} ;

dataTraining = cell(length(label), length(header));

for 1 = 1:length(label)

dataTraining{i,1} =1;
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if i <= length(folderSegar)
dataTraining{i,2} = folderSegar(i).name;
else
dataTraining{i,2} = folderBusuk(i - length(folderSegar)).name;
end
dataTraining{i,3} = label{i};
dataTraining(i,4:end) = num2cell(fitur(i,:));

end

try

xlswrite('data_training ekstraksi fitur.xlsx', [header; dataTraining]);
catch

warning('Gagal menyimpan file training. Tutup Excel jika sedang terbuka.');
end

end

function browseCallback(handles)
[file, path] = uigetfile({'*.jpg;*.png'}, 'Pilih Gambar");

if isequal(file, 0), return; end

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

axes(handles.axes1); imshow(img); title('Citra Asli");

gray = rgb2gray(img);



axes(handles.axes2); imshow(gray); title('Citra Grayscale');

fitur = ekstrakFitur(img);

model nb = loadOrTrainModel(size(fitur, 2));
hasil = predict(model nb, fitur);
msgbox(['Hasil Klasifikasi: ' hasil{1}], 'Hasil");

end

function ujiSemuaCallback(handles)
folderSegar = dir('data_uji/segar/*.jpg');

folderBusuk = dir('data_uji/busuk/*.jpg");

namaTest = {};
labelTest = {};
fiturTest = [];

fiturLengkap = [];

for 1 = 1:length(folderSegar)
img = imread(fullfile(folderSegar(i).folder, folderSegar(i).name));
fitur = ekstrakFitur(img);
namaTest{end+1} = folderSegar(i).name;
labelTest{end+1} ='Segar’;

fiturTest(end+1,:) = fitur;
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fiturLengkap(end+1,:) = fitur;

end

for i = l:length(folderBusuk)
img = imread(fullfile(folderBusuk(i).folder, folderBusuk(i).name));
fitur = ekstrakFitur(img);
namaTest{end+1} = folderBusuk(i).name;
labelTest{end+1} = 'Busuk’;
fiturTest(end+1,:) = fitur;
fiturLengkap(end+1,:) = fitur;

end

model nb = loadOrTrainModel(size(fiturTest,2));

prediksi = predict(model nb, fiturTest);

hasilTabel = cell(length(prediksi), 16);

benarCount = 0;

for 1 = 1:length(prediksi)
benar = strcmp(prediksi{i}, labelTest{i});

if benar, benarCount = benarCount + 1; end

hasilTabel {i,1} = i;
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hasilTabel{i,2} = namaTest{i};

hasilTabel{i,3} = labelTest{i};

hasilTabel{i,4} = prediksi{i};

hasilTabel{i,5} = ternary(benar, 'Benar’, 'Salah');
hasilTabel(i,6:16) = num2cell(fiturLengkap(i,:));

end

set(handles.uitableHasil, 'Data’, hasilTabel);
akurasi = (benarCount / length(prediksi)) * 100;

msgbox(['Akurasi: ' num2str(akurasi, '%.2f") '%'], 'Akurasi');

try

header = {'No','Nama', Target','Hasil','Keterangan', ...

'Rmean','Gmean','Bmean’,'Entropy','Contrast','Correlation’','Energy','Homogen
eity','Smoothness','Skewness','Intensitas'} ;
xIsData = [header; hasilTabel];
xlswrite(‘hasil_klasifikasi apel.xIsx', xIsData);

catch
warning('Tidak dapat menulis file hasil klasifikasi_apel.xIsx. Tutup jika
sedang dibuka.");

end
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% Simpan data testing

headerTest = {'No',/Nama
Citra','Label','Rmean','Gmean','Bmean','Entropy’,'Contrast','Correlation','Ener
gy','Homogeneity','Smoothness','Skewness',' Intensitas'};

dataTesting = cell(length(labelTest), length(headerTest));

for i = 1:length(label Test)
dataTesting{i,1} =1;
dataTesting{i,2} = namaTest{i};
dataTesting{i,3} = labelTest{i};
dataTesting(i,4:end) = num2cell(fiturLengkap(i,:));

end

try

xlswrite('data_testing ekstraksi fitur.xlsx', [headerTest; dataTesting]);
catch

warning('Gagal menyimpan file testing. Tutup Excel jika sedang terbuka.');
end

end

function crossvalCallback()
folderSegar = dir('data_training/segart/*.jpg');

folderBusuk = dir('data_training/busukk/*.jpg");



fitur = [];

label = {};

for i = 1:length(folderSegar)
img = imread(fullfile(folderSegar(i).folder, folderSegar(i).name));
fitur(end+1,:) = ekstrakFitur(img);
label {end+1} ='Segar’;

end

for 1 = 1:length(folderBusuk)
img = imread(fullfile(folderBusuk(i).folder, folderBusuk(i).name));
fitur(end+1,:) = ekstrakFitur(img);
label {end+1} ='Busuk';

end

label = label(:);
cv = cvpartition(label, 'KFold', 5);

akurasiCV = zeros(cv.NumTestSets, 1);

for 1 = 1:cv.NumTestSets
trainldx = training(cv, 1);

testldx = test(cv, 1);
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model = fitcnb(fitur(trainldx,:), label(trainldx));
pred = predict(model, fitur(testldx,:));

labelTest = label(testldx);

akurasiCV(i) = sum(strcmp(pred(:), labelTest(:))) / length(pred);

end

msgbox(['Akurasi Rata-rata Crossval 5-Fold: ' num2str(mean(akurasiCV)*100,
'%.21") '%'], 'Crossval');

end

function resetCallback(handles)
set(handles.uitableHasil, 'Data’, {});
cla(handles.axes1); title(handles.axes1, 'Citra Asli');

cla(handles.axes?); title(handles.axes2, 'Citra Grayscale');

if exist('model nb.mat', 'file'), delete('model nb.mat'); end
if exist('hasil klasifikasi apel.xIsx', 'file")
try, delete(‘hasil_klasifikasi_apel.xlsx'); catch, end
end
if exist('data_training_ekstraksi_fitur.xIsx', 'file')

try, delete('data_training_ekstraksi_fitur.xIsx"); catch, end



end
if exist('data_testing ekstraksi_fitur.xlsx', 'file")
try, delete('data_testing_ekstraksi_fitur.xIsx'); catch, end

end

msgbox('GUI dan file berhasil di-reset.', 'Reset');

end

function fitur = ekstrakFitur(img)
img = imresize(img, [100 100]);
if size(img, 3) == 3
R = double(img(:,:,1));
G = double(img(:,:,2));
B = double(img(:,:,3));
Rmean = mean(R(:));
Gmean = mean(G(:));
Bmean = mean(B(:));
gray = rgb2gray(img);
else
Rmean = 0; Gmean = 0; Bmean = 0;
gray = img;

end
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gray = double(gray);

entropy Val = entropy(uint8(gray));
contrast = std2(gray);

smoothness = 1 - (1 / (1 + contrast*2));
skew = skewness(gray(:));

intensitas = mean(gray(:));

glem = graycomatrix(uint8(gray), 'Offset’, [0 1]);

stats = graycoprops(glcm);

fitur = [Rmean, Gmean, Bmean, entropyVal, ...
stats.Contrast, stats.Correlation, stats.Energy, stats. Homogeneity, ...
smoothness, skew, intensitas];

end

function model nb = loadOrTrainModel(jumlahFitur)
if exist('model nb.mat', 'file")
load model nb.mat modelStruct;
if ~isfield(modelStruct, 'numFitur') || modelStruct.numFitur ~= jumlahFitur
errordlg('Jumlah fitur tidak cocok. Silakan ulangi proses training.', 'Model
Error');
error('Jumlah fitur tidak cocok.");

end
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model nb = modelStruct.model;
else
errordlg('Model belum dilatih. Silakan klik "Training Model" dulu.', '"Model
Error");
error('Model belum ditemukan.');
end

end

function out = ternary(cond, a, b)
if cond, out = a; else, out = b; end

end



