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1. Data Penelitian 

      

     

     

     



     

     

     

 

     



     

 2. Koding 

function varargout = enhanced_gui(varargin) 
    gui_Singleton = 1; 
    gui_State = struct('gui_Name', mfilename, ... 
                       'gui_Singleton', gui_Singleton, ... 
                       'gui_OpeningFcn', @enhanced_gui_OpeningFcn, 

... 
                       'gui_OutputFcn', @enhanced_gui_OutputFcn, 

... 
                       'gui_LayoutFcn', [], ... 
                       'gui_Callback', []); 
    if nargin && ischar(varargin{1}) 
        gui_State.gui_Callback = str2func(varargin{1}); 
    end 
    if nargout 
        [varargout{1:nargout}] = gui_mainfcn(gui_State, 

varargin{:}); 
    else 
        gui_mainfcn(gui_State, varargin{:}); 
    end 
end 

  
function enhanced_gui_OpeningFcn(hObject, eventdata, handles, 

varargin) 
    handles.output = hObject; 
    guidata(hObject, handles); 
end 

  
function varargout = enhanced_gui_OutputFcn(hObject, eventdata, 

handles) 
    varargout{1} = handles.output; 
end 

  
function pushbutton1_Callback(hObject, eventdata, handles) 
    [filename, pathname] = uigetfile({'*.jpg;*.png;*.bmp'}, 'Pilih 

Gambar Wajah'); 
    if ~isequal(filename, 0) 
        handles.original = imread(fullfile(pathname, filename)); 
        handles.original = im2double(handles.original); 
        axes(handles.axes1); 



        imshow(handles.original); 
        title('Gambar Asli'); 
        guidata(hObject, handles); 
    end 
end 

  
function pushbutton2_Callback(hObject, eventdata, handles) 
   h = waitbar(0, 'Memulai pemrosesan...', 'Name', 'Processing'); 

  
    if ~isfield(handles, 'original') 
        msgbox('Harap pilih gambar terlebih dahulu!', 'Warning', 

'warn'); 
        close(h); 
        return; 
    end 

  
    img = handles.original; 

  
    % Step 1: Bilateral Filter untuk pengurangan noise 
    waitbar(0.2, h, 'Mengurangi noise dengan bilateral 

filter...'); 
    window_size = 5; 
    sigma_d = 3; 
    sigma_r = 0.1; 
    smoothed = bilateralFilter(img, window_size, sigma_d, 

sigma_r); 

  
    % Step 2: Deteksi wajah dan buat masker 
    waitbar(0.4, h, 'Mendeteksi wajah...'); 
    faceDetector = vision.CascadeObjectDetector(); 
    bbox = step(faceDetector, img); 

  
    mask = false(size(img, 1), size(img, 2)); 
    if ~isempty(bbox) 
        mask(bbox(2):(bbox(2) + bbox(4)), bbox(1):(bbox(1) + 

bbox(3))) = true; 
    end 

  
    % Step 3: Penghilangan jerawat dan bintik dengan filter 

Gaussian pada area wajah 
    waitbar(0.6, h, 'Menghilangkan jerawat dan bintik...'); 
    gaussian_kernel = fspecial('gaussian', [5, 5], 1.5); 
    blemish_removed = imfilter(smoothed, gaussian_kernel, 

'replicate'); 

     
    % Terapkan hasil penghilangan jerawat pada area wajah (mask 

wajah) 
    enhanced_img = img; 
    if ~isempty(bbox) 
        enhanced_img(mask) = blemish_removed(mask); % Terapkan 

hanya pada area wajah 
    else 
        enhanced_img = blemish_removed; % Jika tidak ada wajah, 

gunakan hasil enhancement untuk seluruh gambar 
    end 



  
    % Step 4: Pencerahan wajah (gunakan ruang warna HSV) 
    waitbar(0.8, h, 'Mencerahkan wajah...'); 
    hsv_img = rgb2hsv(enhanced_img); 
    hsv_img(:,:,3) = min(hsv_img(:,:,3) * 1.5, 1); % Mencerahkan 

channel Value (V) 

  
    % Step 5: Konversi kembali ke RGB 
    final_result = hsv2rgb(hsv_img); 

  
    % Pastikan nilai piksel dalam rentang yang valid 
    final_result = min(max(final_result, 0), 1); 

  
    % Tampilkan hasil akhir 
    handles.processed = final_result; 
    axes(handles.axes2); 
    imshow(final_result); 
    title('Hasil Enhancement'); 
    guidata(hObject, handles); 

  
    close(h); 
    msgbox('Proses enhancement selesai!', 'Success'); 
end 

  
function pushbutton4_Callback(hObject, eventdata, handles) 
    if isfield(handles, 'processed') 
        [filename, pathname] = uiputfile({'*.jpg'; '*.png'; 

'*.bmp'}, 'Simpan Gambar'); 
        if ~isequal(filename, 0) 
            imwrite(handles.processed, fullfile(pathname, 

filename)); 
            msgbox('Gambar berhasil disimpan!', 'Success'); 
        end 
    else 
        msgbox('Harap proses gambar terlebih dahulu!', 'Warning', 

'warn'); 
    end 
end 

  
function filtered = bilateralFilter(img, window_size, sigma_d, 

sigma_r) 
    [rows, cols, channels] = size(img); 
    filtered = zeros(size(img)); 
    pad_size = floor(window_size/2); 
    padded_img = padarray(img, [pad_size pad_size], 'replicate'); 

  
    for ch = 1:channels 
        for i = 1+pad_size:rows+pad_size 
            for j = 1+pad_size:cols+pad_size 
                window = padded_img(i-pad_size:i+pad_size, j-

pad_size:j+pad_size, ch); 
                center_val = padded_img(i, j, ch); 

                 
                [x, y] = meshgrid(-pad_size:pad_size, -

pad_size:pad_size); 



                spatial_weight = exp(-(x.^2 + 

y.^2)/(2*sigma_d^2)); 
                range_weight = exp(-(window - 

center_val).^2/(2*sigma_r^2)); 

                 
                weights = spatial_weight .* range_weight; 
                normalized_weights = weights / sum(weights(:)); 
                filtered(i-pad_size, j-pad_size, ch) = 

sum(sum(window .* normalized_weights)); 
            end 
        end 
    end 
end 

  
function axes1_CreateFcn(hObject, eventdata, handles) 
end 

  
function axes2_CreateFcn(hObject, eventdata, handles) 
end 

  

  
% --- Executes on button press in pushbutton7. 
function pushbutton7_Callback(hObject, eventdata, handles) 
 % Memastikan gambar asli dan gambar yang sudah diproses sudah ada 
    if ~isfield(handles, 'original') || ~isfield(handles, 

'processed') 
        msgbox('Harap pilih gambar asli dan lakukan proses 

enhancement terlebih dahulu!', 'Warning', 'warn'); 
        return; 
    end 

  
    % Ambil gambar asli dan hasil proses 
    original = handles.original; 
    enhanced = handles.processed; 

  
    % Memastikan gambar memiliki ukuran yang sama 
    if size(original, 1) ~= size(enhanced, 1) || size(original, 2) 

~= size(enhanced, 2) 
        enhanced = imresize(enhanced, [size(original, 1), 

size(original, 2)]); 
    end 

  
    % Pastikan gambar dalam tipe data double 
    original = double(original);  % Mengonversi gambar asli 

menjadi double 
    enhanced = double(enhanced);  % Mengonversi gambar yang 

diproses menjadi double 

  
    % Hitung MSE untuk setiap channel (R, G, B) 
    mseR = sum(sum((original(:,:,1) - enhanced(:,:,1)).^2)) / 

numel(original(:,:,1));  % MSE untuk channel R 
    mseG = sum(sum((original(:,:,2) - enhanced(:,:,2)).^2)) / 

numel(original(:,:,2));  % MSE untuk channel G 
    mseB = sum(sum((original(:,:,3) - enhanced(:,:,3)).^2)) / 

numel(original(:,:,3));  % MSE untuk channel B 



  
    % Total MSE (rata-rata MSE dari ketiga channel) 
    mse = (mseR + mseG + mseB) / 3; 

  
    % PSNR 
    if mse == 0 
        psnrValue = Inf;  % Jika MSE = 0, PSNR tak terhingga 
    else 
        psnrValue = 10 * log10(1 / mse);  % Menghitung PSNR 
    end 

  
    % Menampilkan hasil pengujian pada GUI 
    set(handles.mseText, 'String', sprintf('MSE: %.4f', mse));  % 

Menampilkan MSE di mseText 
    set(handles.psnrText, 'String', sprintf('PSNR: %.2f dB', 

psnrValue));  % Menampilkan PSNR di psnrText 
end 
% hObject    handle to pushbutton7 (see GCBO) 
% eventdata  reserved - to be defined in a future version of 

MATLAB 
% handles    structure with handles and user data (see GUIDATA) 

 

3. Pengujian Kusioner 

 



 

 

 



 

 



 

 



 

 

 



 

 



 

 

 



 
 

 

 

 

 

 

 


