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LAMPIRAN

e 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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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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CATATAN:
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Kondisi: POOR

Kerusakan pada lapisan/area terdampak korosi: 50.33%

Assesment Scale 50.33%
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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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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%

e
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KONDISI FAIR

CATATAN:
Kondisi: FAIR

Kerusakan pada lapisan/area terdampak korosi: 5.65%

Assesment Scale 5.65%
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KONDISI FAIR

CATATAN:
Kondisi: FAIR

Kerusakan pada lapisan/area terdampak korosi: 8.16%

Assesment Scale 8.16%




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%




94

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%




96

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%

w
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e Code Program Filter Color Threshold

o)

% 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);

(o)

% Define thresholds for channel 1 based on histogram

settings
channellMin = 0.000;
channellMax = 1.000;

(o)

% Define thresholds for channel 2 based on histogram

settings
channel2Min = 0.000;
channel?2Max = 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) >= channellMin ) & (I(:,:,1) <=
channellMax) &

(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]);

o)

% 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)

o)

% 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;



Smembalik nilai warna BW

BW1l = imcomplement (BW) ;

[al,bl]=size (BW1) ;

a =1;
b=1;
rust = 0;
for b=1:bl
for a = 1:al
if BWl(a,b) == 0
rust = rust + 1;
else
rust = rust;
end
a=a+l;
end
b=b+1;
end
z = string(rust);
persentase = (rust/(al*bl))*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(l,1:n fn-4);

103
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new fn2 = new fn +" " + Re + " " + persentase +

"_. jpg";

imwrite (BW1l, 'DATA WORD/'+ Re + "/" + new fn2);
T = string(filename);

$delete (T)

$imwrite (BW, 'DATA WORD/GOOD/123.3pg') ;

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 =1 - shiftvVec;

I [T 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 1.0000007;

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 -0.1877811];
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% Iteratively apply each ROI
for ii = 1l:length (hPoints)
if size (hPoints(ii) .data,l) > 2
in =
inpolygon(J(:,1),Jd(:,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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e 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,
'RandY¥Scale', [1 4]);

% MEMISAHKAN DATA TRAINING DAN DATA UJI

[imdsTrain, imdsTest] =

splitEachLabel (imds, 0.8, 'randomize') ;

% UKURAN CITRA
[64 64 3];

augmentedImageDatastore. ..

imageSize

datastore

(imageSize, imdsTrain, 'Data”Augmentation’',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);

o
°

analyzeNetwork (net)
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$STESTING DATA, VALIDASI DATA

imdsTest rsz = augmentedImageDatastore...

(imageSize, imdsTest, 'Data”Augmentation', augmenter)

YPred = classify(net, imdsTest rsz);

figure
idx = randperm(length (imdsTest rsz.Files),25);
for i = 1:25
subplot (5,5,1);
I = readimage (imdsTest, idx (1))
label = YPred(idx (1)) ;
imshow (I)
title(char (label))
end

save net
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e 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

0\

0\

raises the existing

% singleton*.

o
°

0\

H = CLASS GUI returns the handle to a new
CLASS GUI or the handle to

the existing singleton*.

o° oo

o°

CLASS GUI ('CALLBACK',hObject,eventData,handles,...)
calls the local

% function named CALLBACK in CLASS GUI.M with the
given input arguments.

o

o

3 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 guili OpeningFcn via varargin.

o°

o°

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

"GUI allows only one

o°

instance to run (singleton)™.

o°

% See also: GUIDE, GUIDATA, GUIHANDLES



)

\

class gui

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

% Begin initialization code - DO NOT EDIT
gui Singleton = 1;
guli State = struct('gui Name', mfilename,
'gul Singleton', gui Singleton,
'guli OpeningFcn',
@class_gui OpeningFcn,
"gui OutputFcn',
@class _gui OutputFcn,
'gui LayoutFcn', []1 ,
'gui Callback', (1)

if nargin && ischar (varargin{l})

gul State.gui Callback str2func (varargin{l});

end

if nargout

[varargout{l:nargout}] guli mainfcn(gui_ State,
varargin{:});
else
gul 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)

o\

This function has no output args, see OutputFcn.
hObject handle to figure

o\

o\

eventdata reserved - to be defined in a future
version of MATLAB

s Edit the above text to modify the response to help

110
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% handles structure with handles and user data (see
GUIDATA)
% varargin command line arguments to class gul (see
VARARGIN)

% Choose default command line output for class gui
handles.output = hObject;

% Update handles structure

guidata (hObject, handles);

% UIWAIT makes class guil wait for user response (see
UIRESUME)

o)

% uiwait (handles.figurel) ;

% ——- 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) ;

o)

% 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{l} = handles.output;

% —-—-—- Executes on button press in pushbuttonl.
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function pushbuttonl Callback (hObject, eventdata,
handles)

% hObject handle to pushbuttonl (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, filenamel]); % 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);

o)

% Define thresholds for channel 1 based on histogram

settings
channellMin = 0.000;
channellMax = 1.000;

(o)

% Define thresholds for channel 2 based on histogram

settings
channel2Min = 0.000;
channel?2Max = 1.000;

(o)

% Define thresholds for channel 3 based on histogram

settings



0.000;
1.000;

channel3Min

channel3Max

o

channellMax) &

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

channel2Max) &

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

channel3Max) ;

o)

point cloud projection
I = double(I);

[m,n,~] = size(I);
polyBW = false([m,n]);
I = reshape (I, [m*n 31);

o)

Xcoord =
Ycoord =
I(:,1) = Xcoord;
I(:,2) = Ycoord;

clear Xcoord Ycoord

o)

camera view point within app

% J = rotateColorSpace(I);

(o)

within app

shiftVec = [0.214497 0.110897 0.554577];

I =1 - shiftVec;

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

% Create mask based on chosen histogram thresholds

sliderBW = (I(:,:,1) >= channellMin

% Convert HSV color space to canonical coordinates
I(:,2).%I(:,3).%cos(2*%pi*I(:,1));
I(:,2).%I(:,3).*%sin(2*%pi*I(:,1));

113

% Create mask based on selected regions of interest on

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

% Translate the data to the mean of the current image
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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 1.0000007;

J = (tMat*I)';

o)

% Apply polygons drawn on point cloud in app
spolyBW = applyPolygons (J,polyBW) ;
% Define each manually generated ROI
hPoints(l) .data = [0.004425 -0.046427;

0.799111 -0.059187;

0.793801 -0.972793;

0.025664 -0.960033];
% Iteratively apply each ROI
for ii = 1l:length (hPoints)

if size (hPoints(ii) .data,l) > 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=l:length (BW)



if BW(a)==
rust = rust + 1;
else
rust = rust;
end
a=a+l;

end

persentase = rust/length (BW)*100;
$% BASED ON RULES FROM IACS Recomendation

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(l,1:n fn-4);
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new fn2 = i +" " + CLASS + " " + persentase + " .jpg";

imwrite (im, 'data/'+ CLASS +"/" + new fn2);

o)

% imwrite (im, i +

_-Jpg");
T = string(filename) ;
% delete(T)

string ('SELESAT")

run AppDETECT.m
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LS 64 332 convalutions with siride [1 1] and padding ‘same Bias  1xixes
T
# w5 s |batchnorm_4 Batch Normalization | axéx6d offset 1xixed
- o Saicn nomaization with 64 cnanneis Scale  lxixed 5

T
H £ Type here to search

4\ MATLAB R2019b

EDITOR
h [ Find Files <* Insert [} fx ] v
New Open Save L Compare > YA GoTov Comment % g %3
- - v = Print v  Find ¥ Indent [5] ef |fo

l> ‘E |2] Run Section é}

Breakpoints  Run  Runand [ agance  Runand
.0 hr Advance Time

FLE NAVIGATE €0 BREAKPOINTS RUN =
<« A » D: ¥ revisi2 » SKRIPS| » PROGRAM » v R
R = " e eor poTaoY Loz ez oToT
e =) s clessifre.i - o 13 | 900 | 00:34:52 | 95.31% | 0.1936 | 0.0100 | i
a2 auto {Ge fullyCannactagml | 119 | 950 | 00:36:32 | 96.09% | 0.1063 | 0.0100 |
2 relulayar 1 125 | 1000 | 00:38:16 | 90.63% | 0.1678 | 0.0100 |
as fullyconnécts) | 132 | 1050 | 00:40:05 | 92.97% | 0.1681 | 0.0100 |
2 TullyCannects 1 138 | 1100 | 00:41:41 | 91.41% | 0.1904 | 0.0100 |
B0 fullycianactal 1 144 | 1150 | 00:43:16 | 92.97% | 0.1385 | 0.0100 |
< softmaxlLayer [ 150 | 1200 | 00:45:22 | 95.31% | 0.1088 | 0.0100 |
P clusaifiraria | 157 | 1250 | 00:46:57 | 94.53% | 0.1562 | 0.0100 |
o 1 163 | 1300 | 00:48:48 | 96.88% | 0.1038 | 0.0100 |
28 SEARANETER - ZRRAME 1 169 | 1350 | 00:51:17 | 99.22% | 0.0605 | 0.0100 |
Say  ophicns.= trainin 1 175 | 1400 00:52:36 | 92.19% | 0.2194 | 0.0100 |
28 1 din [ 182 | 1450 | 00:53:48 | 93.75% | 0.1376 | 0.0100 |
o 1 188 | 1500 | 00:55:06 | 94.53% | 0.1241 | 0.0100 |
28 | 194 | 1550 | 00:56:25 | 96.09% | 0.1242 | 0.0100 |
\ o 53 I 200 | 1600 | 00:57:40 | 94.53% | 0.1470 | 0.0100 |
Details | 21 R | 207 | 1650 | 00:59:10 | 96.88% | 0.1228 | 0.0100 |
Workspace @ | &2 b . ING | 213 | 1700 | 01:00:40 | 96.88% | 0.1131 | 0.0100 |
e B :i_ 2‘“ = traliNatuoy) | 219 | 1750 | 01:02:11 | 96.88% | 0.0863 | 0.0100 |
Hse l 225 | 1800 | 01:03:47 | 97.66% | 0.1036 | 0.0100 |
l%:‘;?ﬂ’;‘;’:"" Z' analyzeNetwark(se | 232 | 1850 | 01:05:24 | 95.31% | 0.0831 | 0.0100 |
h 2 | 238 | 1900 | 01:06:57 | 95.31% | 0.1585 | 0.0100 |
) - — 1 244 | 1950 | 01:08:37 | 96.88% | 0.0605 | 0.0100 |
b ESTING DATA;: ¥ 1 250 | 2000 | 01:10:13 | 96.09% | 0.0935 | 0.0100 |
E—;mwsm 68-  imdaTest_raz 2 au \ |
[@]imds o vy
[@imstest | 707 Yered = classify( faiTeRt T s
@) imdsTest s v | 71 - v
e > < > fx _augmentedImageDatastore with properties: v




e Screenshot Proses Training Network (Epoch 500)

& Training Progress (29-Mar-2022 16:37:50)

Training Progress (29-Mar-2022 16:37:50)
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Training finished:

Training Time
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Training Cycle
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Iterations per epach:
Maximum iterations:

Validation
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Other Information
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Learning rate schedule:
Learning rate:
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NiA
Reached final iteration

29-Mar-2022 16:37:50
186 min 35 sec.

500 of 500
4000 of 4000
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NiA
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4\ Deep Learning Network Analyzer - g x

net 2508 oA 00

Analysis date: 10-Dec-2021 23:26:18

+ | ANALYSIS RESULT ®
@ [input = P Actanons Leamanies
1 1 input Image Input 320323 - =
® conv_1 3243248 images with ‘zeracenter’ normakzation
1 Convolution 3223258 Weights 3x3x3x8
 batchnom,_1 Bias  1xlxB
1
& et batchn Batch Normalization  |32x32¢8 offset 1x1x8
1 k scale  1x1x8
* maxpool_1 < rew_1 ReLU 32332x8
1 Rel
# conv_2 maxposl_1 Max Pooling 16x16x8 -

) 2¢2 rmax pooling w

# batchnom_2
t

conv_: Convolution 16x16x16 Welghts 3x3xBxls
x3x8 convoluts i ®1x

el e Bias 1x1%16
1 batchnorm_2 Batch Normalization  |16x16x16 Offset 1x1x16
* maxpoo_2 Batch normaization with 18 channels scale  1x1x16
1

; relu_2 ReLU 16x16x16
* conv_3 RelU
i
& batchnonn, 3 5 maxpool_2 Max Pocling BxEx16 -
! - 2x2 max pooling wih siride [2 2] and padding [0 0.0 0
® i conv_3 Convolution BxBx32 ueights 3x3x1ex3z
1 32 BxE16 convalutins wit 1) and padding ‘same Bias  1xlx32
:"‘“F’“‘—j batchnorm_3 Batch Normalization | 8x8x32 Offset 1x1x32

Batch normakization with 32 channels Scale  1x1x32
® conv_dt
1 relu_3 ReLU axgx3z
atchnorm_4 .

1 13 | maxpool_3 Max Pooling Axax3z -
® e d 22 max a g
1 conv_4 Convolution Axdxea Weights 3xax32xed
(LRl 64 34332 eonvolutions with siride [1 1) and padding ‘same Bias  1xlx6a
T
® e s batchnorm_4 Batch Normalization | 4x4x64 Offset 1x1x64
- - Batch norm with 84 channels scale  1x1x64 -

H £ Type here to search

4\ MATLAB R2019b

EDITOR

= . | H Lena loset B3 = il > E}! l> LE 2] Run Section t‘?

] = "% o
New Open Save LGiCompare v DiGoTov | Comment % % %3 | pepoints  Run  Runand & Advance  Runand
- v Advance Ti

v v v Epint v & Find ¥ Indent [5] & [f= ime
ALE NAVIGATE 0 BREAKPOINTS RUN =
<@ EFE > Db revisi2 » SKRIPSI » PROGRAM » -p
Wgs i v ] L e Erasraia S Srr onoToo o
- Tl [ 438 | 3500 | 02:44:11 | 96.88% | 0.0488 | 0.0100 |
. QL clear | 444 | 3550 | 02:46:12 | 100.00% | 0.0145 | 0.0100 |
: :: ";215“ I 450 | 3600 | 02:48:29 | 98.44% | 0.0423 | 0.0100 |
. fare I 457 | 3650 | 0:48 | 99.22% | 0.0830 | 0.0100 |
5 3 dato : L I 463 | 3700 3:05 | 97.66% | 0.0842 | 0.0100 |
5 B DATAUI il N ;m.;"“mmsw“( I 469 | 3750 | 5:22 | 98.44% | 0.0434 | 0.0100 |
2 1 DATAW. b 2 et i o4 I 475 | 3800 | 02:57:39 | 99.22% | 0.0277 | 0.0100 |
) 123m : o > ‘* e ! 482 | 3850 | 03:00:00 | 100.00% | 0.0139 | 0.0100 |
£, AppDETE z RIS AT I 488 | 3900 | 03:02:01 | 98.44% | 0.0348 | 0.0100 |
£) AppOETE. 1 I 494 | 3950 | 03:04:19 | 100.00% | 0.0158 | 0.0100 |
) AppDETE. |, _ I 500 | 4000 | 03:06:35 | 97.66% | 0.0658 | 0.0100 |
(L AppDETE. ) ! |
#] dass_gui 5
Eiﬂ‘:‘gi % imdsTest_rsz
Details el 2 augmentedImageDatastore with properties:
Workspace @ ¢
Name- i; . ey ) NumObservations: 257
= ey e 3 Files: {257x1 cell)
[g‘::?;'::' = ;Z_ [masTradia dndsteat] = AlternateFileSystemRoota: {}
bl N R Bl MiniBatchSize: 128
T 2L - e Dat ion: [1x1 imageDat 1
ol imageSizei= [32:32 3] ColorPreprocessing: 'none’
23~  datastore = augmentedIr OutputSize: [32 32]
2 {imagesizey OutputSizeMode: 'resize'
i DispatchInBackground: 0
[@limdsTestr.. v| 26 SLAYER CNN 5
Le > N S g
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e Screenshot Proses Training Network (Epoch 1000)

& Figure 1 - sl X
File Edit View Insert Tools Desktop Window Help >
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4 Deep Learing Network Analyzer

1
ﬂ £ Type here to search

net
Analysis date: 11-Doc-2021 12:51:06 ayers
B AnaLvsis RESULT ©
[t Hame Type acivatons Leamavies
1 input Image Input 3203253 E
® com 1 32x32x images with ‘zarocenter normaization
1 2 [conv_1 Convolution 32¢3248 Weights 3x3x3eq
® batchnorm_1 8 IxIx3 convol stride [1 1] and padding 'same’ Bias 1x1x8
1
| S batchnorm_1 Balch Normalization | 32x32x8 offset 1x1x8
§ - 2 with 8 channels scale  1x1x8
® maxpoal_1 relu_1 ReLU 12x32x8
1 el
® conv_2 maxpoo]_1 Max Poaling 16x16x8
1 22 max po with siride [2 7] and padding [0 0 0 0]
® batchnamm_2
§ belchrom_2 conv_2 Convolution 16x16x16 Weights 3xixgxis
16 363 canvolutions with stide [1 1] and padding 'same i
) S 6 anvolutions ] and padding'sa pias  1x1x16
1 batchnorm_2 Batch Normalization | 16x16x16 offset 1x1x16
o magpoal 2 Batch normakzation with 16 channels scale  1x1x16
1
relu_2 RelU 16x16%16
® conv_3 Rell
1
« baichnom_3 maxpool_2 ) ) Max Pooling 8xx16
+ 2x2 max pooling with sinde [2 2] and padding [0
o3 Convolution xax32 weights 3xIx16x32
1 Blas  1x1x32
] ool 3 Baich Normalization | 8x6x32 offset 1x1x32
scale  1x1x32
9 conv 4
1 relu_3 RelU 8xx32
® batchnorm_4 RelU
1 marpool_3 Max Poaling axax3z
o ol 4 2x2 ma pooling wih sinde [2 2] and padding [0
1 4 |conv_4 Convolution Axax6a Weights 3x3x32x6d
e 64 3x3x32 convolutions w [1 1]and padding ‘same’ Bias  1x1x64
1
| S s |batchnorm_4 Balch Normalization | 4xax64 offset 1x1x64
- aich normakzation wih 54 ch Scale  1x1xsa
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Training Progress (11-Dec-2021 10:26:37)
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Results
Validation accuracy:
Training finished:
Training Time
Start time:

Elapsed time:

Training Cycle
Epoch:

teration:

terations per epoch:
Maximum Hterations:

Validation
Fraquency:

Patience:

Otner Information
Hardware resource:
Learning rate schedule:

Accuracy
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NiA
Reached final iteration

11-Dec-2021 10:26:37
144 min 15 sec.

1000 of 1000
5000 of 5000
5

5000

NiA
NiA

Single CPU
Constant

-

Loss

Validation

Training (smoothed)

Tra
-

9
Validation

or O [ el @ et BEE B D B s O
New Open Save Wi Compare v DiGoTo~ Comment % & % | gogypoints | Run  Runend (5 Advance  Runand
v - = Print v  Find ¥ Indent [¥] wf o - v  Advance Time
FILE NAVIGATE £DiT BREAKPOINTS RUN
% EFE > Db revisi2 » SKRIPSI » PROGRAM »
Current Folder @ L7180 e MGG TRORS Cormmand Window
' i wor | o630 | Ustizrow |
Nagne L2 2 o 863 | §900 | 03:14:16 |
: 1:: 2 |40 maxPooling2dLayer (2, ' A | 869 | 6950 | 03:15:44 |
41 convolution2dLayer(3, ) 875 | 7000 | 03:17:07 |
2 1 e oc 2 batchNormalizationLay | 882 | 7050 | 03:18:36 |
& oy 43 relulayer 1 888 | 7100 | 03:19:58 |
B8 BATA 4 fullyConnectedLayer (3 [ 894 | 7150 | 03:21:26 |
& DATA WO. 45 reluLayer 1 900 | 7200 | 03 351 |
) 123m 46 fullyConnectedLayer (1 | 907 | 7250 | 03:24:19 |
LAPPDHE(- 47 relulayer | 913 | 7300 | 03:25:41 |
® ApporTEC. |8 fullyConnectedLayer (8 [ 919 | 7350 | 03:27:09 |
) AppDETEC. |49 fullyConnectedLayer (6 | 925 | 7400 | 03:28:33 |
(2 AppDETEC. |50 fullyConnectedLayer (3 [ 932 | 7450 | 03:30:02 |
#) dass_gui. 51 softmaxLayer | 938 | 7500 | 03:31:24 |
) dass.guim , |52 classificationLayer ] | 944 | 7550 | 03:32:53 |
DS 53 1 950 | 7600 | 03:34:15 |
Detads hall| {71 4 PARAMETER - PARAM TRAT [ 957 | 7650 | 03:35:44 |
Workspace ® |55- options = trainingOptions | 963 | 7700 | 03:37:11 |
[Narme - v |58 *MaxEpochs', 1000, ... [ 969 | 7750 | 03:38:37 |
57 | 975 | 7800 | 03:40:01 |
%:"?"‘l"“'e' T Allse | 982 | 7850 | 03:41:28 |
o ol 1 (] 988 | 7900 | 03:42:51 |
=t 5 |[eo 1 994 | 7950 | 03:44:19 |
P e g | 1000 | 8000 | 03:45:47 |
Eimagesize [z |[62=  net = trainNetwork(datast |
[€]imds 1 ||e3 3
@ imdsTest 1. ||64—  analyzeNetwork(net) imdsTest_rsz =
Fﬂjimdsresu 1.v|es v
<IN > < > Jx with properties:

EE
100.00%
99.22%
99.22%
99.22%
100.00%
99.22%
100.00%
99.22%
98.44%
99.22%
98.44%
100.00%
99.22%
100.00%
100.00%
98.44%
99.22%
99.22%
99.22%
99.22%
100.00%
99.22%
98.44%

U.ukso
0.0037
0.0180
0.0360
0.0189
0.0064
0.039%4
0.0043
0.0188
0.0398
0.0105
0.0817
0.0066
0.0103
0.0049
0.003%
0.0372
0.01%4
0.0381
0.0165
0.0694
0.0038
0.0159
0.047¢

u.uLUY
0.0100
0.0100
0.0100
0.0100
0.0100
0.0100
0

0

0

‘«
> @ %M
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.0100

.0100
0.0100
0.0100
0.0100
0.0100
0.0100
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0.0100
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e Screenshot Proses Training Network (Epoch 1500)

& Figure 1 - [s] X
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4 Deep Learning Network Analyzer

net
Analysis date: 07-Apr-2022 21:15:05

~ | ANALYSIS RESULT ®
fr=p Hame s acivanons
® (input W
1 1 input Image Input 32x32x3 E .
® com_1 323243 images wih ‘Zerocenter’ nomialzation
1 conv_1 Convolution 32x32¢8 weights 3x3x3xs
# batchinorm_1 & 33 convolubons with sirde (1 1] and padding ‘sam Blas  1x1x8
1
® ey 1 batchnorm_1 Batch Normalization | 32x32x8 offset 1x1xg
3 sich normaization w scale  1x1x8
# maxpoal_1 4 relut RelU 32x32x8
1 Rell
9 conv 2 maxpool_1 Max Poaling 16x16x8
1 2x2 max pooling with siride [2 2] and padding [0
# batchnorm 2 : . . .
i conv_2 Convolution 16x16x16 welghts 3x3xBx16
5 3u3x8 canvolutio e 11 1] and padd »
| S 11 Bias  1xlx16
1 7 |batchnom_2 Balch Normalization | 16x16x16 offset 1xixie
® mapool_2 na scale  1xlx16
1
relu_2 ReLU 16x16x16
o comv_3 Rl
1
® betchnarm_3 maposlz . B Max Poaling 8xax16
3 42 ma g with siride [2 7] and padding
a3 conv_3 Convolution xx32 Weights 3xix16x3z
1 32 33e16 convalution (1 1] and padding 'same Blas  1x1x32
] maxpool 3 batchnorm_3 Batch Normalization | 8x8x32 OFfset 1x1x32
Fatc zation with 32 channe scale  1x1x32
® conv_4
1 2 RelU 8xax32
® batchnom_4
1 Max Pooling axax3z
o ol 4 [2.2) and padding [0
1 < [conv_a Convolution axaxtd Weights Ix3x32x64
:1:71 64 3x3x32 convolution: sinde [1 1] and paddin m Bias 1x1x64
o s batchnorm_4 Batch Normalization | 4xax6a offset 1x1x6d
o - asicn 4 channels Scale  1xixéd .

ﬂ £ Type here to search
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& Training Progress (07-Apr-2022 14:01:28) -
Training Progress (07-Apr-2022 14:01:28)

Results
Validation accuracy: NiA
i Wy Yy T ——— P Training finished: Reached final teration
Training Time
a0 Start time: 07-Apr-2022 14:01:28
Elapsed time: 433 min 8 sec
g o Training Cycle
3 Epoch: 1500 of 1500
8
‘g:-) Reration: 10500 of 10500
2 a0 Iterations per apoch: 7
Maximum iterations: 10500
Validation
20
Fregquency: NiA
Patience: NiA
1 Il 1 1 Il \1000 1 L I
0 Other Information
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Hardwars resource: Single CPU
Iteration
Learning rate schedule: Constant
’ Accuracy
Training (smoothed)
08 Training
206 - - @ - - Validation
3
04 Loss
- Training (smacthed)
Training
o ! - - @ - Validation
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 e

0
ﬂ P Type here to search

A\ MATLAB R2019b - o X
EDITOR viEw
- =3 & | B el + . = -
SRR I i :: Insm:"’ b P S mmseon {D>
New Open Save L Compare GoTow Comment % @ %3 goskpoints  Run  Runand [ pdvonce  Runand
- - ~ & Pint v 4 Find ¥ Indent 3| #f fe - v Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN =
G 15 | v D b revisi 2 » SKRIPSI » PROGRAM -0
Current Folder Command Windaw (S}
Name = +4 | AppDETECTm train_classifire.m phasetfilter for_auto.m | 1343 | 5400 | 2 | 99.22% | 0.0123 | ~
. I 1350 | 5450 | 45 1 100.00% | 0.0013 |
@ 1 auto Al 1= clear
- " - | 13858 | 3500 | 3 3&44% 0.0202 |
3 1 auto? Bl cte net.mat | 1365 | 9550 | 140 | 99.22% 0.0141 |
3 1 BACKUP CODE e I 1372 ) 9600 | g1 100.00% | 0.0100 |
; 3 [ I 1379 1 9650 | 125 1 100.00% | 0.0057 |
6-  1imds - imageDatastore('data' 11386 8700 | 4l 100.008 | 0.0043 |
S . R | 1393 | 9750 | 120 | 100.00% | 0.0016 |
] . : | 1400 | 9800 | 31 100.00% | 0.0007 |
. I 1408 | 9850 | 31 99.22% | 0.0158 |
Workspace @l | 1415 | 3900 | 6 | 100.00% | 0.0007 |
Name + Value 11-  augmenter = imageDataAugmenter( ... ! 1422 | §950 | 41 98.44% | 0.0420 |
. . I 1428 | 10000 | 159 | 99.44% | 0.0186 |
[€] sugmenter 17 imager a|[12 tion',true, ... e Lo | . o oos | Soree
€] datastore 17 augmer| |13 ° v o .
¥ | 1443 | 10100 | 112 1 99.228% | 0.0134 |
o | 1450 | 10150 | 6 1 100.00% | 0.0068 |
e | 1as8 | 10200 | 71 100.00% | 0.0083 |
[ imagesize  [32.323] - | 1465 | 10250 | 41 100.00% | 0.0035 |
(@] imds ixi imagerf [ o - P e | 1472 10300 | 6 1 100.008 | 0.0089 |
& i Ix7 . N N N S |
{@limdsTest  Ta7 hmageClBl[ ) oy ngarrain, indsTest] = aplitEachLabel {imda, 0. | 1479 | 10350 | 51 99.22% 0.0175 |
(] imdsTest .. = | 1486 | 10400 | 5 1 99.22% | o.0121 |
S imdsTrain 210 % URURAN I 1493 10450 | 137 1 100.00% | 0.0084 |
l8a) label i [ 1500 | 10500 | g | 100.00% | 0.0008 |
() Layers 25 layer | ||22-  imagesize - [32 32 31; | . -
€] net 1x7 Seriestd_||23 = datastors = augmentedImageDatastore... i
L .. M| B timan@Siza imdaTrain ' A Brrmant Y -
< > < > < >
3 sciipt In 56 Col 21

ﬂ P Type here to search
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e Screenshot Proses Training Network (Learning Rate 0.1)

@ Figure 1 - >4
File Edit View Insert Tools Desktop Window Help ~
Dede A 08 RE

4\ Deep Leaming Network Analyzer - X

net 2508

Analysis date: 30-Mar-2022 13:05:30 ayers o
v comv_2 .
t ANALYSIS RESULT ®
® baichnorm_2 Name [ vpe | Activatians Leamnaties
T
6.2 1 input . Image Input 32x32x3 - =
+ 32x32%3 images with ‘zerocenter’ normalization
* maxpool_2 2 |conv_1 Convolution 32x32%8 Weights 3x3x3x8
t 8 233 convolutions with sride [1 1] and padding 'same Bias  1x1xB
# conv_3 3 |batchnorm_1 Baich Normalization | 32x32x8 offset 1xixg
! Baich normaization wih 8 channels scale  1x1x8
# batchnorm_3
1 o [rew_1 ReLU 32x32x8
ol e
T maxpoal_1 Max Pooling 16x16x8
 maxpaol_3 2x2 max pooling with stride [2 7] and padding [00 0.0]
1 s |conv_2 Convolution 16x16x16 Weights 3xixBxls
® conv_4 16 2 convolutions with stnde (1 1) and padding 'same’ Bias  1x1x16
\
» baichnomn 4 batchnorm_2 Batch Normalization | 16x16x16 offset 1x1x16
T h i els scale 1x1x16
® a4 o |rel2 ReLU 16x16x16
T Rell
Sici 5 | maxpool_2 Max Pooling BxBx16
\ 2x2 max pooling with stride [2 2] and padding [0 0
* o5 . .
} 10 [conv_3 Convolution sxBx32 weights 3x3x16x32
32 3x3x18 convolutions with stride [1 1] and pad 3 i x1x32
b2 11 Bias  1xlx32
T 1| batchnorm_3 Batch Nommalization | 8x8x32 Offset 1x1x32
o el G Baich normaization with 32 channels scale  1x1x32
1 12 |relu_3 ReLU SxBx32
: e Relll
| 13| maxpool_3 Max Pooling axaxaz
3 2x2 max poaling wih siride [2 2] and padding
.is 1 [conv_4 Convolution axax6a Weights 3x3x32x64
t 64 3332 convolutions with strde [1 1] and padding 'same Bias  1x1x6d
* softmax batchnorm_4 Batch Normalization | Axdx64 offset 1x1x6a
1 Batch nomaization wih G4 s Scale  1xlxed
® dlassoulput
% [relu_4 ReLU axaxsa

Rell
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aining Progress (30-Mar-2022 12:03:04) - X
Training Progress (30-Mar-2022 12:03:04)

Results
Valigation accuracy NiA
Training finished: Reached final fteration
Training Time
Start time: 30-Mar-2022 121
Elapsed time: 62min & sac
Training Cycle
Epoch: 250 of 250
teration: 2000 of 2000
terations per epoch: 8
Maximum Hterations: 2000
Validation
el Fraquency: NiA
Patience: NiA
10
100 200 Other Information
0 L 1 L 1 L 1 1 1 L J Hardware resource: Single CPU
0 200 400 600 800 1000 1200 1400 1600 1800 2000 i
) Leaming rate schedule:  Constant
Iteration
Learning rate: 01
3
Accuracy
25 = Training (smocthed)
2 Training
3;515 - - @ - Validation
1 Loss
05 Training (smoothed)
Training
o L 1 | ! h I 1
0 200 400 600 800 1000 1200 1400 1600 1800 2000 " @ valdaton
lteration
4\ MATLAB R2019b - u] X

@~ H [JFindFiles <@ tosert 5, fr ] ~ 3 P 8] Run Section &

7 % %
New Open Save LEiCompare v DlGoTo Comment % % 43 peooits  Rn  Runand [ aguance  Runand
Adv ime

v v v St  Find ¥ Indent [5] ©F [ - - ance
FLE NAVIGATE €0 BREAKPOINTS. RUN =
<@ EF  » D revisi2 ¥ SKRIPS| » PROGRAM » v R
Current Folder  ® Command Window ®
i + I 113 0 | VUIZotay | so. 2% | Uister | UL 100y | =
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Screenshot Proses Training Network (Learning Rate 0.01)
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& Training Progress (06-Apr-2022 23:29:38) —
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e Screenshot Proses Training Network (Image Size 128x128x3)
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