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LAMPIRAN 

• HASIL KLASIFIKASI GAMBAR 

   KONDISI POOR 

 

        

 

CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 90.33% 

Assesment Scale 90.33% 
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   KONDISI POOR 

 

        

CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 65.5% 

Assesment Scale 65.5% 
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   KONDISI POOR 

 

        

CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 70.83% 

Assesment Scale 70.83%
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   KONDISI POOR

 

 

CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 72% 

Assesment Scale 72%
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   KONDISI POOR 

 

        

CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 56.33% 

Assesment Scale 56.33%
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   KONDISI POOR

 

 

CATATAN:  
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Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 50.33% 

Assesment Scale 50.33%

 

 

 

   KONDISI POOR
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CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 74.16% 

Assesment Scale 74.16%

 

 

   KONDISI POOR
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CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 78.16% 

Assesment Scale 78.16%

 

 

   KONDISI POOR 
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CATATAN:  

Kondisi: POOR 

Kerusakan pada lapisan/area terdampak korosi: 56.67% 

Assesment Scale 56.67% 
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   KONDISI FAIR 

 

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 6.83% 

Assesment Scale 6.83% 
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   KONDISI FAIR 

 

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 3.27% 

Assesment Scale 3.27% 
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   KONDISI FAIR

 

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 3.96% 

Assesment Scale 3.96%
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   KONDISI FAIR 

 

 

        

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 5.65% 

Assesment Scale 5.65% 

 

 



87 

 

 

   KONDISI FAIR 

 

 

        

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 8.16% 

Assesment Scale 8.16% 
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   KONDISI FAIR 

 

 

        

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 8.16% 

Assesment Scale 8.16% 
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   KONDISI FAIR 

 

 

        

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 9.8% 

Assesment Scale 9.8% 
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   KONDISI FAIR 

 

 

        

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi:5.75 % 

Assesment Scale 5.75% 
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   KONDISI GOOD 

 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0.075% 

Assesment Scale 0.075% 
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   KONDISI GOOD 

 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI GOOD 

 

        

CATATAN:  

Kondisi: GOOD 

Kerusakan pada lapisan/area terdampak korosi: 0% 

Assesment Scale 0% 
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   KONDISI FAIR 

 

 

        

CATATAN:  

Kondisi: FAIR 

Kerusakan pada lapisan/area terdampak korosi: 4.9% 

Assesment Scale 4.9% 
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• Code Program Filter Color Threshold 

 

% Clear memory and command window 

clc,clear,close all; 

warning off 

  

  

%% Uploading input image 

[filename,pathname] = uigetfile('*.*','Choose the input 

image'); 

im = imread([pathname,filename]);     % merubah image 

menjadi nilai numerik 

%set the image size to suitable value 

scale = 600/(max(size(im(:,:,1))));   %Normalization      

im = imresize(im,scale*size(im(:,:,1))); 

% Image resize 

[~,n,~] = size(im); 

  

I = rgb2hsv(im); 

  

% Define thresholds for channel 1 based on histogram 

settings 

channel1Min = 0.000; 

channel1Max = 1.000; 

  

% Define thresholds for channel 2 based on histogram 

settings 

channel2Min = 0.000; 

channel2Max = 1.000; 

  

% Define thresholds for channel 3 based on histogram 

settings 

channel3Min = 0.000; 
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channel3Max = 1.000; 

  

% Create mask based on chosen histogram thresholds 

sliderBW =  (I(:,:,1) >= channel1Min ) & (I(:,:,1) <= 

channel1Max) & ... 

            (I(:,:,2) >= channel2Min ) & (I(:,:,2) <= 

channel2Max) & ... 

            (I(:,:,3) >= channel3Min ) & (I(:,:,3) <= 

channel3Max); 

  

% Create mask based on selected regions of interest on 

point cloud projection 

I = double(I); 

[m,n,~] = size(I); 

polyBW = false([m,n]); 

I = reshape(I,[m*n 3]); 

  

% Convert HSV color space to canonical coordinates 

Xcoord = I(:,2).*I(:,3).*cos(2*pi*I(:,1)); 

Ycoord = I(:,2).*I(:,3).*sin(2*pi*I(:,1)); 

I(:,1) = Xcoord; 

I(:,2) = Ycoord; 

%plot(Xcoord,Ycoord) 

% clear Xcoord Ycoord 

  

% Project 3D data into 2D projected view from current 

camera view point within app 

J = rotateColorSpace(I); 

  

% Apply polygons drawn on point cloud in app 

polyBW = applyPolygons(J,polyBW); 

  

% Combine both masks 

BW = sliderBW & polyBW; 
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%membalik nilai warna BW 

BW1 = imcomplement(BW); 

  

[a1,b1]=size(BW1); 

a = 1; 

b=1; 

rust = 0; 

for b=1:b1 

    for a = 1:a1 

        if BW1(a,b) == 0  

            rust = rust + 1; 

        else 

            rust = rust; 

         end 

    a=a+1; 

    end 

    b=b+1; 

end 

z = string(rust); 

  

persentase = (rust/(a1*b1))*100 

  

%% BASED ON RULES FROM IACS Recomendation 87 

if persentase > 20.00  

    Re = "POOR" 

elseif persentase > 3.00 

    Re = "FAIR" 

else 

    Re = "GOOD" 

end 

  

  

n_fn = length(filename); 

new_fn = filename(1,1:n_fn-4); 
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new_fn2 = new_fn +"_" + Re + "_" + persentase + 

"_.jpg"; 

 imwrite(BW1,'DATA WORD/'+ Re + "/" + new_fn2); 

T = string(filename); 

 %delete(T) 

 %imwrite(BW,'DATA WORD/GOOD/123.jpg'); 

  

string('SELESAI') 

  

  

  

function J = rotateColorSpace(I) 

  

% Translate the data to the mean of the current image 

within app 

shiftVec = [0.181864 0.096676 0.742684]; 

I = I - shiftVec; 

I = [I ones(size(I,1),1)]'; 

  

% Apply transformation matrix 

tMat = [0.987537 0.813953 0.000000 -0.673717; 

    -0.002873 0.008873 0.770919 -0.501201; 

    -0.510184 1.575477 -0.004342 7.842296; 

    0.000000 0.000000 0.000000 1.000000]; 

  

J = (tMat*I)'; 

end 

  

function polyBW = applyPolygons(J,polyBW) 

  

% Define each manually generated ROI 

hPoints(1).data = [-0.708173 -0.208816; 

    -0.755325 -0.913486; 

    -0.000907 -0.886140; 

    -0.000907 -0.187781]; 
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% Iteratively apply each ROI 

for ii = 1:length(hPoints) 

    if size(hPoints(ii).data,1) > 2 

        in = 

inpolygon(J(:,1),J(:,2),hPoints(ii).data(:,1),hPoints(i

i).data(:,2)); 

        in = reshape(in,size(polyBW)); 

        polyBW = polyBW | in; 

    end 

end 

  

end 
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• Code Program TrainingNetwork (CNN) 

 

clear 

clc 

delete net.mat 

  

%INPUT DATASET 

imds = imageDatastore('data',... 

    'IncludeSubfolders',true,... 

    'LabelSource','foldernames'); 

  

% PROSES AUGMENTASI DATA 

augmenter = imageDataAugmenter( ... 

    'RandXReflection',true, ... 

    'RandRotation',[-180 180],... 

    'RandXScale',[1 4], ... 

    'RandYReflection',true, ... 

    'RandYScale',[1 4]); 

  

% MEMISAHKAN DATA TRAINING DAN DATA UJI 

[imdsTrain,imdsTest] = 

splitEachLabel(imds,0.8,'randomize'); 

  

% UKURAN CITRA 

imageSize = [64 64 3]; 

datastore = augmentedImageDatastore... 

            

(imageSize,imdsTrain,'DataAugmentation',augmenter); 

  

%LAYER CNN 

layers = [ ... 

    imageInputLayer(imageSize,'Name','input')   

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

    batchNormalizationLayer 

    reluLayer    

    maxPooling2dLayer(2,'Stride',2) 
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    convolution2dLayer(3,16,'Padding','same') 

    batchNormalizationLayer 

    reluLayer    

    maxPooling2dLayer(2,'Stride',2) 

    convolution2dLayer(3,32,'Padding','same') 

    batchNormalizationLayer 

    reluLayer    

    maxPooling2dLayer(2,'Stride',2) 

    convolution2dLayer(3,64,'Padding','same') 

    batchNormalizationLayer 

    reluLayer    

    fullyConnectedLayer(32) 

    reluLayer    

    fullyConnectedLayer(16) 

    reluLayer    

    fullyConnectedLayer(8) 

    fullyConnectedLayer(6) 

    fullyConnectedLayer(3) 

    softmaxLayer 

    classificationLayer ]; 

  

%PARAMETER-PARAMETER TRAINING DATA 

options = trainingOptions('sgdm', ... 

    'MaxEpochs',1500,... 

    'InitialLearnRate',0.01, ... 

    'Verbose',true, ... 

    'Plots','training-progress'); 

  

%PROSES TRAINING DATA  

net = trainNetwork(datastore,layers,options); 

% 

analyzeNetwork(net) 
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%%TESTING DATA, VALIDASI DATA 

imdsTest_rsz = augmentedImageDatastore... 

               

(imageSize,imdsTest,'DataAugmentation',augmenter) 

YPred = classify(net,imdsTest_rsz); 

  

figure 

idx = randperm(length(imdsTest_rsz.Files),25); 

for i = 1:25 

    subplot(5,5,i); 

    I = readimage(imdsTest,idx(i)); 

    label = YPred(idx(i)); 

    imshow(I) 

    title(char(label)) 

end 

save net 
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• Code Program Desain GUI 

 

function varargout = class_gui(varargin) 

% CLASS_GUI MATLAB code for class_gui.fig 

%      CLASS_GUI, by itself, creates a new CLASS_GUI or 

raises the existing 

%      singleton*. 

% 

%      H = CLASS_GUI returns the handle to a new 

CLASS_GUI or the handle to 

%      the existing singleton*. 

% 

%      

CLASS_GUI('CALLBACK',hObject,eventData,handles,...) 

calls the local 

%      function named CALLBACK in CLASS_GUI.M with the 

given input arguments. 

% 

%      CLASS_GUI('Property','Value',...) creates a new 

CLASS_GUI or raises the 

%      existing singleton*.  Starting from the left, 

property value pairs are 

%      applied to the GUI before class_gui_OpeningFcn 

gets called.  An 

%      unrecognized property name or invalid value 

makes property application 

%      stop.  All inputs are passed to 

class_gui_OpeningFcn via varargin. 

% 

%      *See GUI Options on GUIDE's Tools menu.  Choose 

"GUI allows only one 

%      instance to run (singleton)". 

% 

% See also: GUIDE, GUIDATA, GUIHANDLES 
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% Edit the above text to modify the response to help 

class_gui 

  

% Last Modified by GUIDE v2.5 16-Jan-2022 01:23:54 

  

% Begin initialization code - DO NOT EDIT 

gui_Singleton = 1; 

gui_State = struct('gui_Name',       mfilename, ... 

                   'gui_Singleton',  gui_Singleton, ... 

                   'gui_OpeningFcn', 

@class_gui_OpeningFcn, ... 

                   'gui_OutputFcn',  

@class_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 initialization code - DO NOT EDIT 

  

  

% --- Executes just before class_gui is made visible. 

function class_gui_OpeningFcn(hObject, eventdata, 

handles, varargin) 

% This function has no output args, see OutputFcn. 

% hObject    handle to figure 

% eventdata  reserved - to be defined in a future 

version of MATLAB 
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% handles    structure with handles and user data (see 

GUIDATA) 

% varargin   command line arguments to class_gui (see 

VARARGIN) 

  

% Choose default command line output for class_gui 

handles.output = hObject; 

  

% Update handles structure 

guidata(hObject, handles); 

  

% UIWAIT makes class_gui wait for user response (see 

UIRESUME) 

% uiwait(handles.figure1); 

  

  

% --- Outputs from this function are returned to the 

command line. 

function varargout = class_gui_OutputFcn(hObject, 

eventdata, handles)  

% varargout  cell array for returning output args (see 

VARARGOUT); 

% hObject    handle to figure 

% eventdata  reserved - to be defined in a future 

version of MATLAB 

% handles    structure with handles and user data (see 

GUIDATA) 

  

% Get default command line output from handles 

structure 

varargout{1} = handles.output; 

  

  

% --- Executes on button press in pushbutton1. 
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function pushbutton1_Callback(hObject, eventdata, 

handles) 

% hObject    handle to pushbutton1 (see GCBO) 

% eventdata  reserved - to be defined in a future 

version of MATLAB 

% handles    structure with handles and user data (see 

GUIDATA) 

clc,clear,close all; 

warning off 

  

%% Uploading input image 

[filename,pathname] = uigetfile('*.*','Choose the input 

image'); 

im = imread([pathname,filename]);     % merubah image 

menjadi nilai numerik 

% set the image size to suitable value 

scale = 600/(max(size(im(:,:,1))));         

im = imresize(im,scale*size(im(:,:,1))); 

% % Image resize 

[~,n,~] = size(im); 

  

I = rgb2hsv(im); 

  

% Define thresholds for channel 1 based on histogram 

settings 

channel1Min = 0.000; 

channel1Max = 1.000; 

  

% Define thresholds for channel 2 based on histogram 

settings 

channel2Min = 0.000; 

channel2Max = 1.000; 

  

% Define thresholds for channel 3 based on histogram 

settings 
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channel3Min = 0.000; 

channel3Max = 1.000; 

  

% Create mask based on chosen histogram thresholds 

sliderBW = (I(:,:,1) >= channel1Min ) & (I(:,:,1) <= 

channel1Max) & ... 

    (I(:,:,2) >= channel2Min ) & (I(:,:,2) <= 

channel2Max) & ... 

    (I(:,:,3) >= channel3Min ) & (I(:,:,3) <= 

channel3Max); 

  

% Create mask based on selected regions of interest on 

point cloud projection 

I = double(I); 

[m,n,~] = size(I); 

polyBW = false([m,n]); 

I = reshape(I,[m*n 3]); 

  

% Convert HSV color space to canonical coordinates 

Xcoord = I(:,2).*I(:,3).*cos(2*pi*I(:,1)); 

Ycoord = I(:,2).*I(:,3).*sin(2*pi*I(:,1)); 

I(:,1) = Xcoord; 

I(:,2) = Ycoord; 

clear Xcoord Ycoord 

  

% Project 3D data into 2D projected view from current 

camera view point within app 

% J = rotateColorSpace(I); 

% Translate the data to the mean of the current image 

within app 

  

shiftVec = [0.214497 0.110897 0.554577]; 

I = I - shiftVec; 

I = [I ones(size(I,1),1)]'; 
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% Apply transformation matrix 

tMat = [-1.469867 -0.968625 0.000000 0.657518; 

    -0.115711 0.406616 1.103826 -0.538958; 

    0.625913 -2.199506 0.204061 8.590879; 

    0.000000 0.000000 0.000000 1.000000]; 

  

J = (tMat*I)'; 

  

  

% Apply polygons drawn on point cloud in app 

%polyBW = applyPolygons(J,polyBW); 

  

% Define each manually generated ROI 

hPoints(1).data = [0.004425 -0.046427; 

    0.799111 -0.059187; 

    0.793801 -0.972793; 

    0.025664 -0.960033]; 

  

% Iteratively apply each ROI 

for ii = 1:length(hPoints) 

    if size(hPoints(ii).data,1) > 2 

        in = 

inpolygon(J(:,1),J(:,2),hPoints(ii).data(:,1),hPoints(i

i).data(:,2)); 

        in = reshape(in,size(polyBW)); 

        polyBW = polyBW | in; 

    end 

end 

  

% Combine both masks 

BW = sliderBW & polyBW; 

  

a = 1; 

rust = 0; 

for a=1:length(BW) 
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    if BW(a)==1 

        rust = rust + 1; 

    else 

        rust = rust; 

    end 

    a=a+1; 

end 

persentase = rust/length(BW)*100; 

%% BASED ON RULES FROM IACS Recomendation 87 

if persentase > 20.00 

    CLASS = "POOR" 

elseif persentase > 3.00 

    CLASS = "FAIR" 

else 

    CLASS = "GOOD" 

end 

persentase = persentase + "%" 

n_fn = length(filename); 

new_fn = filename(1,1:n_fn-4); 

new_fn2 = i +"_" + CLASS + "_" + persentase + "_.jpg"; 

 imwrite(im,'data/'+ CLASS +"/" + new_fn2); 

% imwrite(im, i + "_.jpg"); 

T = string(filename); 

%  delete(T) 

  

string('SELESAI') 

  

run AppDETECT.m 
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• Screenshot Proses Training Network (Epoch 250) 
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• Screenshot Proses Training Network (Epoch 500) 
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• Screenshot Proses Training Network (Epoch 1000) 
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• Screenshot Proses Training Network (Epoch 1500) 
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• Screenshot Proses Training Network (Learning Rate 0.1)    
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• Screenshot Proses Training Network (Learning Rate 0.01)   
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• Screenshot Proses Training Network (Learning Rate 0.001)   
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• Screenshot Proses Training Network (Learning Rate 0.0001)   
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• Screenshot Proses Training Network (Image Size 16x16x3)   

 

 



133 

 

 

 

 

  



134 
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• Screenshot Proses Training Network (Image Size 128x128x3)     
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• Screenshot Proses Desain GUI 
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• Foto uji validasi luas karat 
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