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Lampiran 1: Code Sistem Inspeksi

Kerusakan Jaringan Pipa Bawah Laut
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Code untuk mengklasifikasikan data input untuk Training:
import numpy as np
import matplotlib.pyplot as plt
import os
import cv2 as cv
DATADIR =r'E:\\SPECTA _1\training data’
CATEGORIES = ["Corrosion”, "Crack"]
for category in CATEGORIES:
path = os.path.join(DATADIR, category) # path to CATEGORIES
for img in os.listdir(path):
img_array = cv.imread(os.path.join(path,img), cv.IMREAD_COLOR)
plt.imshow(img_array)
plt.show()
break
break
training_data =[]
def create_training_data():
for category in CATEGORIES:
path = os.path.join(DATADIR, category) # path to CATEGORIES
class_num = CATEGORIES.index(category)
for img in os.listdir(path):

try:
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img_array = cv.imread(os.path.join(path,img),
cv.IMREAD_GRAYSCALE)
new_array = cv.resize(img_array, (IMG_SIZE, IMG_SIZE))
training_data.append([new_array, class_num])
except Exception as e:
pass
create_training_data()
import random
random.shuffle(training_data)
X =1
y=1
for features, label in training_data:
X.append(features)

y.append(label)

X = np.array(X).reshape(-1, IMG_SIZE, IMG_SIZE, 1)
import pickle

pickle_out =open("X.pickle", "wb")
pickle.dump(X,pickle_out)

pickle_out.close()

pickle_out =open("y.pickle", "wb™)
pickle.dump(y,pickle_out)

pickle_out.close()
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Code untuk melakukan proses Training Data:

import tensorflow as tf

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Dropout, Activation, Flatten, Conv2D,
MaxPooling2D

from tensorflow.keras.callbacks import TensorBoard

import pickle

import time

from tensorflow.keras.optimizers import SGD

from tensorflow.keras.optimizers import RMSprop

gpu_options =
tf.compat.v1.GPUOptions(per_process_gpu_memory_fraction=0.333)

sess =
tf.compat.v1.Session(config=tf.compat.v1l.ConfigProto(gpu_options=gpu

_options))

pickle_in = open("X.pickle", "rb")

X = pickle.load(pickle_in)

pickle_in = open("y.pickle", "rb")

y = pickle.load(pickle_in)

X=X/255.0
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dense_layers = [0]
layer_sizes = [32]

conv_layers = [2]

for dense_layer in dense_layers:
for layer_size in layer_sizes:
for conv_layer in conv_layers:

NAME = "{}-conv-{}-nodes-{}-dense-{}".format(conv_layer, layer_size,
dense_layer, int(time.time()))

tensorboard = TensorBoard(log_dir=
r'E:\SPECTA_1\logs\{}.format(NAME))

print(NAME)

model = Sequential()

model.add(Conv2D(layer_size, (3, 3), input_shape=X.shape[1:]))
model.add(Activation(‘relu’))

model.add(MaxPooling2D(pool_size=(2, 2)))

for I in range(conv_layer-1):
model.add(Conv2D(layer_size, (3, 3)))
model.add(Activation(‘relu’))

model.add(MaxPooling2D(pool_size=(2, 2)))
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model.add(Dropout(0.2))

model.add(Flatten())

for j in range(dense_layer):
model.add(Dense(layer_size))
model.add(Activation(‘relu’))

model.add(Dropout(0.2))

model.add(Dense(1))

model.add(Activation(‘'sigmoid’))

model.compile(loss='binary_crossentropy’,
optimizer="adam’,

metrics=['accuracy'])

model.fit(X, vy, batch size=32, epochs=10,

callbacks=[tensorboard])

model.save('32x2-CNN2.model’)

validation_split=0.2,
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Code untuk melakukan pengujian Data Test:
import cv2

import tensorflow as tf

import matplotlib.pyplot as plt

import numpy as np

CATEGORIES = ["Corrosion”, "Crack"]

def prepare(filepath):
IMG_SIZE =400
img_array = cv2.imread(filepath, cv2.IMREAD_GRAYSCALE)
new_array = cv2.resize(img_array, (IMG_SIZE, IMG_SIZE))

return new_array.reshape(-1, IMG_SIZE, IMG_SIZE, 1)

model = tf.keras.models.load_model("32x2-CNN2.model")
img_array = cv2.imread('25.jpg’, cv2.IMREAD_COLOR)

img_array = cv2.resize(img_array, (1000,1000))

prediction = model.predict([prepare('25.jpg")])

label = str(CATEGORIES[int(prediction[0][0])])

cv2.putText(img_array, "Masalah
cv2.FONT_HERSHEY_SIMPLEX, 2, (255,255,0), 3, cv2.LINE_AA)

if label == 'Corrosion":

"+ label,  (50,250),
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cv2.putText(img_array, "Solusi : Penambahan lapisan anti-corrosion”, (50,300),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255,255,0), 3, cv2.LINE_AA)
else:
cv2.putText(img_array, "Solusi : Diperlukan pergantian pada pipa”, (50,300),

cv2.FONT_HERSHEY_SIMPLEX, 1, (255,255,0), 3, cv2.LINE_AA)

plt.imshow(img_array)
plt.show()
cv2.waitKey(0)

cv2.destroyAllWindows()
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Code untuk pengujian Data Test secara real-time
import cv2

import tensorflow as tf

import matplotlib.pyplot as plt

import numpy as np

CATEGORIES = ["Corrosion”, "Crack"]
model = tf.keras.models.load_model("32x2-CNN2.model")
def prepare():
cap = cv2.VideoCapture(0)
while(True):
ret, frame = cap.read()
rgb = cv2.cvtColor(frame, cv2.IMREAD_COLOR)
cv2.imshow(‘frame’,rgb)
if cv2.waitKey(1) & OxFF == ord('q’):
break
cap.release()

cv2.destroyAllWindows()

prediction = model.predict([prepare()])
label = str(CATEGORIES[int(prediction[0][0])])
cv2.putText(frame, "Masalah : " + label, (50,100),

cv2.FONT_HERSHEY_SIMPLEX, 2, (255,255,0), 3, cv2.LINE_AA)
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if label =="Corrosion":
cv2.putText(frame, "Solusi : Penambahan lapisan anti-corrosion”, (50,150),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255,255,0), 3, cv2.LINE_AA)
else:
cv2.putText(frame, "Solusi : Diperlukan pergantian pada pipa"”, (50,150),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255,255,0), 3, cv2.LINE_AA)
cv2.waitKey(0)

cv2.destroyAllWindows()
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Code Interface aplikasi

from tkinter import *

from PIL import Image

from PIL import ImageTk
from tkinter import filedialog
import cv2

import tensorflow as tf

import numpy as np

def select_image():
global panelA, panelB

path = filedialog.askopenfilename()

if len(path) > O:
CATEGORIES = ["Corrosion”, "Crack"]
def prepare(path):
IMG_SIZE = 400
image = cv2.imread(path, cv2.IMREAD_GRAYSCALE)
new_array = cv2.resize(image, (IMG_SIZE, IMG_SIZE))

return new_array.reshape(-1, IMG_SIZE, IMG_SIZE, 1)

model = tf.keras.models.load_model(""32x2-CNN2.model™)
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image = cv2.imread(path)
prediction = model.predict([prepare(path)])
new_array = cv2.resize(image, (500, 500))

label = str(CATEGORIES][int(prediction[0][0])])

cv2.putText(new _array, "Masalah : "+ label, (2100,250),
cv2.FONT_HERSHEY_SIMPLEX, 1, (0,255,0), 2, cv2.LINE_AA)

if label == 'Corrosion":

cv2.putText(new_array, "Solusi : Penambahan lapisan anti-corrosion”,
(80,270), cv2.FONT_HERSHEY_SIMPLEX, 0.5, (0,255,0), 1, cv2.LINE_AA)

else:

cv2.putText(new_array, "Solusi : Diperlukan pengelasan pada bagian
retak”, (60,270), cv2.FONT_HERSHEY_SIMPLEX, 0.5, (0,255,0), 1,
cV2.LINE_AA)

image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)

new_array = cv2.cvtColor(new_array, cv2.COLOR_BGR2RGB)

image = cv2.resize(image, (500, 500))

image = Image.fromarray(image)
new_array = Image.fromarray(new_array)

image = ImageTk.Photolmage(image)
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new_array = ImageTk.Photolmage(new_array)
if panelA is None or panelB is None:
panelA = Label(image=image)
panelA.image = image
panel A.pack(side="left", padx=60, pady=10)
panelB = Label(image=new_array)
panelB.image = new_array
panelB.pack(side="right", padx=60, pady=10)
else:
panelA.configure(image=image)
panelB.configure(image=new_array)
panelA.image = image

panelB.image = new_array

def show_frame():
width, height = 800, 600
cap = cv2.VideoCapture(0)
cap.set(cv2.CAP_PROP_FRAME_WIDTH, width)
cap.set(cv2.CAP_PROP_FRAME_HEIGHT, height)
root.bind('<Escape>', lambda e: root.quit())
Imain = tk.Label(root)

Imain.pack()
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_, frame = cap.read()

frame = cv2.flip(frame, 1)

cv2image = cv2.cvtColor(frame, cv2.COLOR_BGR2RGBA)
img = Image.fromarray(cv2image)

imgtk = ImageTk.Photolmage(image=img)

Imain.imgtk = imgtk

Imain.configure(image=imgtk)

Imain.after(10, show_frame)

show_frame()

root = Tk()
panelA = None
panelB = None

Label(root, text = 'Surface Inspector’, font =('Lucida Console', 40)).pack(side =
TOP, pady = 10, padx=50)

Label(root, text = 'Created by Alan Fhajoeng Ramadhan’, font =('Lucida Console’,
10)).pack(side = TOP, pady = 0, padx=50)

btncamera = Button(root, text="Select an Image", command=select image,

bg="blue’, fg="white")

btncamera.pack(side="bottom",  fill="both", expand="yes", padx="10",
pady="10")
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btnvideo = Button(root, text="Start Real-Time Camera", command=show_frame,
bg="blue', fg="white")

btnvideo.pack(side="bottom", fill="both", expand="yes", padx="10", pady="10")

root.title('SPECTA")

root.mainloop()
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Lampiran 2: Proses Kerja Sistem
Inspeksi Kerusakan Jaringan Pipa

Bawah Laut

92



100 200 00 400 500

Gambar 1 Hasil citra RGB pada permukaan pipa
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Gambar 2 Proses pengelompokan data input untuk proses Training
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Gambar 3. Proses Training Data menggunakan model CNN
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Gambar 4. Tampilan grafik hasil Accuracy pada proses Data Training beberapa

Model CNN pada Tensorboard Package
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Gambar 5. Tampilan grafik hasil Loss (Error) pada proses Data Training

beberapa Model CNN pada Tensorboard Package
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Gambar 6. Tampilan grafik hasil Accuracy Validation pada proses Data Training

beberapa Model CNN pada Tensorboard Package
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Gambar 7. Tampilan grafik hasil Loss (Error) Validation pada proses Data

Training beberapa Model CNN pada Tensorboard Package

98



metrics: s tresning_1

ek
R
[ = S
- . srgex
f .1 T ITare
activation_2 [ total || coumt | lozs ar
[
danza Lz dsarr
flatten £swr
:
wopout e
. .
Tz ez
T ray_pocding2 . o

activation_1 |

| comadi | Lar
-
| actrvatn:m; L
L comv2d aam
]
orid )
- -

Adam
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Gambar 8. Tampilan interface awal Aplikasi
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Gambar 9. Tampilan interface untuk mengambil gambar yang akan diolah oleh

Aplikasi
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Surface Inspector

created by Alan Fhajoeng Ramadhan

Gambar 10. Tampilan interface hasil olahan gambar yang mengidentifikasikan

gambar kasus Corrosion
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created by Alan Fhajoeng Ramadhan

Gambar 10. Tampilan interface hasil olahan gambar yang mengidentifikasikan

gambar kasus Crack
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Lampiran 3: Perhitungan Matematik
Sistem Inspeksi Kerusakan Jaringan

Pipa Bawah Laut

103



1. Perhitungan matematik kasus kerusakan Corrosion

Gambar 1. Tampilan Image input untuk perhitungan matematik kasus Corrosion

dengan ukuran 10 x 10 px

104



A . TQ.\OO\Q ?TQ - ?VOCQSSKQS

So |51 [sv |5

S2

S

S

53

So

T@::Lcw'\-\. Nilad ronop scole uptok

48 |48 | 49|47

4

Yo

47

44

5o

dato. oput gpog apan dioloh pacla

31| 48| 49|50

o

68

70

79

B85

3233& ?m_?mw&gms.deogm vrotar
5ebu00s peci ot -

26| % 3y 68

Ea)

3s

02

103

L1y

\- Gampac Cimoae) diklasifibostban ber
dosackan eloso yo yoikv Cottosien

30 69

19 50

554

Wi

to

s

120

dan Cracke , dengad Mastng ~masinNg L

18|15 3¢4 |2\

40

52

A

22

A

sebanypb 1200 buah 4

2-\mage kemudio® dibopverst meapdi vk

U |10(%2

4

8

28

(]

400 % 400 pixel .
3. \mooe in«?uz yong) WETYTAran tige R6¢

22| 26|27 (28

172

26

153

0

(3 chonoe\) emuolion Aikonvesst me
Jodi brayscle €1 ehuovel )

17['9(22[28

18

19

18

A

10

4. Mengepskrpl gitor \mage Desdasarke

1301381 129] 121 [ ro)

1o

95

o1

%

&5

Kelas 1dog skhala oilon warponyo .

B Tabo\? Dok Trot g,
o b

foder Eatag it cliloscton

d

g, 9 )

ong

09

0

on

On| 02| 9|02 [0ng Tu‘oe\-\—"—'

preses tralniog o\aéa'mwt'

menagonalean strokt vt 1
Convolationa) Novral Ncw"f
yang el olike otoban bec-

oO)\7

61\8

on9

ong

08| 08 |oug|om|ons| Hosil yenyederho

0.\\

0, [yA

ong

(o} \9

nilox TopU€ Cx)

o0y 6|0 033

dasorkop Nl egistenst 4
yang dibosiiton podor
steobbos tersgbut -
Dalom hol ini, skroktors
yang cigunakan addah
2 Convolutional lagex
372 layer, dan 1dense \ugeg
foda tabog data traiatogy ;

diawoli dengp® : w

I- Membagi /mengPoower

0o

0110

(VAEY

b)%

°|‘56 0% 0"‘ OIL‘ 0!‘(5\

5 o0no

O

O)\)

09

0,26

0134|039 0143|045 | 0,47,

0106

010

0,09

03

008

01§]6126|0024 |02 | G168

71010

0,09

0107

0@\

ony

0110(0,10 (G110 | 0070107

009

0,08

0,09

ono

010

0,10 | o106y | Ony| ©07

0106

0,66

0,07

0,09

0,10

oo | 02| &,10| fog |010?

0.5\

015

0150

047 Ol'al0|39

6,37 OiF0135 | 033

nilad ippot (3) bertojuen vatek meogederbanakan niled nput Lx) godlo pToses koOVUIUN

meo%uoo.bm coMYUS

p 5 N
155

105



p Ta‘ncxv
ALnao)

\mGoe \oput Coov loee/ f

Con\)o\u&iom\ ) podon tanop ot dako. ingok () akon die\ein ——
sbrobos mode\ CNN dengan dingraw alur sebogps bewkwb s
P conu

{—|

b b

Qoo |/

- poologer

<y Solly

| /ud® ,
Yoo pf =Py V
5 Coonected,

¢ Convolational lager 1

D

Menggono&:m §ilker Yernel votok fwis

(5235
! o -\ b-0
) o -\
R

Mako proses sebogox berttut .
Cat = O,
L 12.1 +0:113.040:2- 71 101714 ONP-0 4048~ 101} +O12.0 1081z ~0,09

Ce1 2 000y

P 1012.040,2.~1+0118. 14 0|‘0.0+0llg.~|‘\‘0:“1.\io,\&.o‘\-e'\g.-):.5'09
e 2011\ 46,2.0+0,7.-1 201181+ 0,10.64 0,18.-1+0,18-110113.040113. -1 = =016}

Cdy =021 40,20 4612.71F ©110-14018.040118.7 40191301005 0123.71 2 ~0103

Cor 10121 4010407\ 6,18- 1 1018.0 10,18- -1 +0118.1 +03B23.0 +6:26.71: ~107

Cér 20121 40/1.0 +0,2.7 )+ 816 | OG-0 40,18, -1 TO3. 14 06 04 027-712 004
C9\ -0\ 40120 0L\ +ond-\ *°"‘9-°+0"}-'\10~16.\+o,z7.o 40:30.712-0,03

Chy : 011\ 40120 $0019.~3011F-\ ¥ 0/57.0+ 0110, ¥ O7.1+40:30.0 $0:3%.~1 2-6,06

R ER AU Y0.\&-
£0,19.-14010.14®12:0+ 011341 2 ol

13.040,26.7 2 "8 \§

Con 10n7.1 +onf-0% 08I A0 401081+ 010.040112.~1 2 01}
A RO 0,10.0
NG 14 ©®.0 £0/8.-130,12:V10
40,13, 140126:0 0136

Crp2:018-\ +ONE-0x0ND-
0.0 4 018~ +0
")+6.\9.\+o.\9.o +0,23.
0 40126.71 40126:1 +036:010:37-71%
30,2714 036 £037-0+ 0,4~ -1 = 08¢
A 0;37.1+40,4.0 £0:9.45-0:106

C¥e2-0)8\ 40 el

Cde-00%.110\8.040\E
Coq 018\ 400F.0+0NE. -\ 4 019,14 0n3.

Cg2 zond 40180 ¥0,1@.-) 1©123.1 401260

-y 40.6-\t 0,270 + 0%

Lo ~0\@- AO0NP.0A0NT-
O+O'3'5,-\ } 0.1 +01 4 -O*OIqq.",l =01

Che . 0n@-11ONT.0 2019, ~) ¥0,27- VHO130:

106



Coy® 0oL & 0112:0 0115010 - 1£0110.0 40N 404014010 +O LAz ~O1 )
Oron~z ~0

Cov3-0
Cc3-.O.\c?.l-\»o.\‘b.o—\o.\%.-uo,n.u 4G5 s iy, LB A2 BS
’ vk 6. )

1.1 3018-04 0057 £0,10- 1401204 On3.1 40,11 4O .0 +019 .1z -0\ &
A =0

Clg=000.1%01%.0 £0r23.-1F 0Nl $0126.04 013614011, | £0,26.04034.17 -0:42

13.040126.4 011611 0136.040:37- "4 0:16.11 0,39.0 4 6,38.71 = =01 3)
*O.\?

Cez =0119. 140/
C$3: 0023140260102 2.7 OB 07 DAO AL h0,30,5 4 82

Coy -
93 = 0,16 1 £0,27.040130. 7\ 0:37.14 0,40 40,4.41 4 0:39.14 0,43.0 +0,uS. -1 = =63

ChHa -
b32 06,1714 0,30.010133, 440,414 0/4-0 £0,44.7) -ko;'-&B.\-}o;qs.o&o,tn--\: -0114

Coay-
Qq 2 040 .\ *O:\O -O‘\OHI.'\“’OI\O,[*O,\\_O “'0""‘\+°'06-\+o,\a,0 5 B0 —_ ¢

Chy -

qu  0,10. 14 0112.0 4 0r13.-) § 0,11:140111.040,19. -1 $©110.130,09.0 +0,13.-) = =014
Yy -
%4 :1012.140,13.040:26-14 0111401190 )0.16.—lao,og.u*o.\3.o+@,og_ -1 s ~0n®

Cc\q._ =
03\ 4060+ 0% -\ 410119 | 4 0:26.010:34. A0 D 1 4 6,66.0 401" * ~014

Cey -
CY4 1 01p-\ 4 0:13%6.040:37.-\ '\0[‘26\ ‘\Oi!\.oﬁ‘(p,s,,-) 310,08\ +G,15-O+o,'¢_o-"\". -036

Cfuz o6
£U2 0361 40,37.04 0,4~ 4 0341 40,39.04 0:43.4 $0115.14 02001 024712702

A40:20.1 4 0146402~ ~0,6)

C %
94 20371+ ©:14.0 +0,4.-) 1 030,14 0143.0 40,45,
.\+0|'L'~\-\ ’*OH'Z.G*O,(@__\:Oloa

Chy 20,4.1 4 0:U-0 10U + 0143 +O/4S-O4 8AT-

Cog 0o - 1+on1.0 tON-~ *°'°6-\*0"°-°+0r09.»\+o.lo.\-\-o,og,o T T

CbS:6,11-140,11.0+ 06,10.-130110-146,69.0%6:13 -
3009140030 4010871 $0:67.146)11-0%
4 ©/13:14010P.0 4 015,11 4011214 ©113.0 40,1071 2 7015
,39.~ 4 0108\ Yo \5-040128.7\ +013. 1+ 0,10-04 e B
-\‘\'01\5.\"(0'7,0.0'\'0:7—‘!.'\‘}O.lG.\'\'OIIO.o 40,10-~1 = ~61&
;00\ 04040121 + 010 A0,10,0 40,07 -12 00§
4024\ ONL.6 40,08 -\ +o.\0 40,07.040,87.712 ons
—\~o,09-\«0-08.o4o,09.-\: o)

-14 0,08- 140109.0 50.0.-12 ~00d
-2 ~0,0p6

-\ 40,00.14 0107.0‘\0.\2.—\ - =014

IR T A 0,13.717 “02

C a5~ 0,18.13 0:26.0 + O34
Ceg: 0:26-1+0134.040
Cps: 05414 0139.0 4043
‘ tos <0139\ 4 0)43.0 1 OMG -

Lhs 2om3-\ +014F.0 401478
6.0 +0,00.711 010! x010%.04 0107

Cog - 0106 ¥1+ 01
4010914 0.07.05011L"

Lo = 010\ ©,09.0 X0,13-
, . ) 16.04010.
CLG'Z. O:O‘B.\A\-O,\'}.O\'O'OQ-‘\‘\ 007.\,‘0‘\1,.0‘\0”3- \‘\0103 \“'OIOO"' 1 o
\S —\-\o.\l-\-\o\\'s.o *o.\o.-H 0.\0.\ 40/10.0 A0 0.~1 2
' A0 1 40100 40,10--V 2 ~0109

Caps O3S 01690 TO

5.0 4 O® | 40,10-050110"
S ] »

A% 015
.OQ-’lz-o,oa

101101 4610-0 10
o112 0ny

CQ‘) B O|08.\ 40]

' 40,1 0.~\
6.0 % 04-") +0, 10! 0.0 !

+0’°7.—‘} +O|\0 A

Ceo 10151%0 + 0
4'0)69 0 +°’
A 4 O) 102 40,100

CS(’ "O;LO-HON-,C\.O o2
+0,o7o+007~'\=0p1\

o8- ~1+6,10.\

4 01070 +0,07.7\ 30:09.\

C’hé 204\ +o.no+o.

107



Co7 :0,16.1 46,690 *o.ov.—\+o,o<;.wo.oe.o+o.og A+0,06.140106.0% 007.-\ = O,00L

Cb-’ = 0109.1+0,67.0 -\00\7--'\-\'0109-\\'0:05.0‘\0.\0. -\ ‘\'0106'\'\°i°70 +0108. -1+ 607

C"—7 2 007\ ¥OI\L-0 ¥0O\? 40,091 +01\0-040n0-A 0107-1 +01080 ¥ 0110 ~| +=0, 1

2\ ¥0110-\ 10n0-010110-~\ Y008 -\ X0:10-646,16.~12 @

Cd7 20112\ +013.0 40:10-
~-O10%

Co7 20113.146.0-6 40108 & &:'10- {4000 KON 40110 L+ 00 XON®:

0.0t 0108CN X0.10:1 46100 0,10
+o.\e.°+®:0@"‘\ '-0,08

C§7 = 0101 + Ono-01010-~ 4Oy -1 +O1 A120,0\
l-\—o.og.ow-ovc-
,07.-\10
-\ +o.s\-\+06‘l owse. =0
0.0\

IR

CS? S 010.140,10.0 £ 0,57.-1 Y0110
\O- \“.o‘w 0T0107.-\ ’;0(08

Ch 20,10.14 0,67.040107-7) 40100 1 +0:67.0 40

6\ ¥006:07% ©7-
7.0+ 01087\ 1052\
A 4 50\ T0 1470
30.0 4639 -0:06

0,0 2

CaF : 0:00.14 008.0 610~ + 010
X olgo-o 4\-0,47,—-\ =

¢ w 201081+ 6,00.0% 0,\0."\0'\' 006.\ ¥ 6,0
4 ©39.~1 = ©107

A 46,0714 01080100

10.6 101107 + 0,47.110

-l 4 6:33-\40s 29.0 +0:137-713

4035~ 2 0,0¢

Ce8 = 0:69.1 + 0110.0 40 0
Cd® = 00,1 40,10.04010. + 008110
CeB 01014 ol\o~o+o.\o-—\+o.\o.\+ono © 10, 10.

Cfs 1G0.\ +0,10.0 +0,092.Ar0,0- 10100 ¥0,16-~! 10,%9.440137:0
+0:168-~1 +0,37 A 10350 16 136\ = 6,07

08 10110 £0100.6 +0,07. -1+ O1(0-LFO! )
.-l = 0,607

okt
Ch&® 20091 40,070 10,07-~\ £O1 O A+0e¥-0 120107\ 1035 LAO13S -0 1O

1. ACJGI vakion \o.sg(-

~0169(-0109(-0,81 | -0,0
103 -007 <616y ~03 |0
06 ole|lo|o|o|JO]|0O|O
01\ [~Op) |~0n\S|~0128| 0118|008 |-0/0b
016bl-0, 1) 6|0l |lO|O|O]|O]O
01 [-0118[-013 [-p,ar|-0B) [-617 [0n3 -0 ole| OO0 | O
~00b [-0:19 |-6,28 04 |~0136 | O
L2 [-001 [6:08 olo| 0o
" O|0 | | © |owd
0! -onq | -0i2 |OnS 0L |-0/18 0105
ons
Olo| o0 |0 |0 |ows o
O |-068|-0:06( O 6,69 |-0,68/0n4 |0s2) ol Oo|lo|o|©O |0 oMo
1
0:0L11-0,67|-0,) | O | 663|001 (008 |0108 OO | © | O (01300
101/ 0,08 |008
(]
61 [6:67 [0:06]0/02|610S (6,67 | 0.0
0 |010ll0@70108 0,02|0
05| 01076,07

Podotaknog tor hasil convulagt kemvoian dio'ah meo0gonakan §unost abé Re
N vast Kely

9
£ -
[
8 500‘ ) X0

? X 2

X 1 X220

108



3. Max Yoolind)
Podo. €ovop i dilokeo
inpot dokon ook proSes se\

\coq groses poo'ind beckoyoon voke's mengutong Jumloh
onyetoya denopn me vl sloi diontosa kelo mpok cloda .

D i oy disondeon adlah T fodicg dengpn tadels 22
. a b e &
0| & 5 :
0l0l0 0]Cc|® "o olo |0 g
Cloele|le °
o o|lo|o 2| 0|l0|9|0|o|o |0
Clo|O
OOOOOOOO 30[0|o|0|0C| 0loet
o0
AP e 4o |0 |0 [0 | O |oos|ons
O | OO |6056n1s s|o|0|ole|o
Tololololo ong |0l
T q|ea b [op2 0 | © |0€3(0103|01q (62
h DIG36|O '
1 |0:c8|068 7 |06t 0107| 0161| 010| 6, 05{0108| 6
O | 010\ 0:07)6,0b| 610U 1685|0107 | G107] ' -

0 Co?nvo\omm\ \ogec &
\- odubtx‘ﬂm? Yot MQ%QQQW gikkee berne\ uvnéoke & Wy
Ja32

Q -
oo { b =0
] @ O
| e &
Mako, preses tonuolos,toun sePagps besthot.

CG\ ~06.0+0.0+-1.0%1.040.0 £0.041-0%\-0
(oY ~0.640:04-|.0 1 -0 +Q:040-0 41.041.0 10.0 -0
Caac 20-040:0+-10F1-0 4+0-0%0.0 $1-0%1-0 40.0 = e

Cdt:0.0+0-o+—\.o-‘c\.o+0-0+0-0'\‘~°*"°+°'0 B
+6.041.041.040-068% O

406.0 ~ O

Cg, :0-0 +0-01-1.0%¥10 400

Coq 2004004 -0 10 40.0 £0-0 1.0 +(-040:0 =0

Cb2 =06.0 t0-04-10 Y0400 x0.0t-0% .0400-0
i0.0 =@

400410 A2
4+0-0 A0 tL0 $p.0108 = 0
09{-\-0‘“-0\09*0.0.\5‘. 0108

Ceq 10.0 460 £-1-0 10 x0.0
Cda 20© 40040 o+l-0 A0-0
Cey - 0-0 +0-04-1-0 £1.0 1004
chs:O-o»«d-o*-\.o 400 400

O‘OI'
+0:0 +1.0+lot0.0= 0

(o =00 40:0 +-1-0 1 1.0 10-0 400 +1.0 -0 100 = 0

109



Ces 20.040.0% 1.0 40.140-010-0 41.0X1.O+0-0 = O
Cd3z . 0-0 400+ o +O1t0-040G5t LOL 10 10.014: 0

Cez-0.0 +0.0406,08.-\t®0 +0.005 +0.0/5% -0t 1. 014¢ 0.02\= 0008

Coq:0.0+0-0t0.0+1-0 FOL+0.64662:\1%06.11+0:0 - 0,027

Obg =00+ 0.0 +-1.0% 1O+ 0.64+0.04 -0+ \-010.0,03-0

Cey 0.0 4004 ~l.041.0100 40.0+ -0 % 10,034 0.005=0,03

Cdq » 00400 +ﬂ\.o,o§+(o+°v°A0-°"‘**"°'°’°*"°'°3+°'°"“"- 2.0\
CQA = B 4O 05"“‘-0[.6"'"0‘\-0"“'0* 0.0\ % 0'03'\‘\'03 4. 1401201 O,0L

Cog :00 +0.0£08-140,02:140:010:0 rvo
14 0.0110.0 +0,003% 1-0,0741,010746.0:66 = O1\Y

024 1.0,672 ¥0.0:107= 0j\)

Cps: 0.0 46-0%0-
Cex- 0.0 X0:0 4.0+ 0.140,0:103+F 0-0,0%* 1,007+ |.0,06% 040,05-01"3

Cde+ 0.0 40-04~1.014A1.0i63 4 0, 0,03 0 0114 1 1.01067 -REFFOROR O
Cos= 0.0 40-0/14f-1.02 1410103 10-01A 36.0,21+ 1.0105 X 10108 10,993 “0/05
. Adkvakioo \oyec

Pada me ini bosil konuulast -2 Pemudiian okolah menogupakan fongsi ot

Retlu - /F
(1)
—r ] X
0|0 o|0
Y - 0| o o]0
O| 0| O |95 (005
0 0 O |0i0S
O|O| 0 6wk
o 2 L olo| O |0 5106
002 O |0:63|0,01[6,0L
owy © |0830.0t|0
\ 18
o odlon| 0 |-0s ont|onalons| o |82

110



3.Mox fooling
Pada €ahog e cilokokon eoses poeing Pectyyoon okt meogurangy yumh
Tnput dotton pudo. geoses selanyokoyo deaopn mewilily wilai diantoro telompokdata
Jorus peolion yag digonakon adalal Mox Peoling dengow todebs 2 xz.

clo|o|o 090 |oes
’O o|0o |0 |oes 00 | O |owe
0| 0| 0|0 |00k 0162] 00| 03| oo
o6 © | 0306\ 6107 Ong oy | 0113|6,07)
o [ogjony| © | 0

. FU“B Connected layer

i- Flattonio

iPQO\Q tabap inl ookpot dosi Fonvulest Fe-21 Yooy beropa makaks 4xq
clivbal menyadi bentut vektoc

o] O 0o |owS] °

O| 0 |O |owe

Y

0102 0|00 006

0i1q| 0y | O113| 0102, %0

0103

[0106)
Ol

o0y
o)\3
0102

111



5. Pckivakion lowec i "y
Pada \aise Eohag o, 1npob yang TR JEEET dbon ditrapspom MY

oo toput meayadi cimenst Uowg, lebih &roat selanaaa. MmemoNgEn'ecn dilakvtrow
Plosiikos: . Pada tahap it daonakan fonast obkvost genits Siemoid.

Y
SC)() = \ N
1+ e"‘
MES)
3%
Sty ~, 205 &0k 3D = "'_—-onq r 01534
14Q \te
$Cxp)z 5 2O 5c4\q)-.,___\__g\_q 101534
1te 4
\ 10632
5Cad):_'_ z o6 SCrg) ey !
1+e™® Lte
4 Sl Y et =S
SCxq) "-'\'T',,.g'o"g\l \e e o
|t
SCxg)z 1 20§ ;
) 0:5 .
1te =
s ¥ .= (015,
SCre) = = 6. e ~
5C.X7) 2 ) 08 %:% . R
14670 = Cotoston
O,
SCx8):_\ _ ~0,54 | 85Y
-+ Q—OJOG psey
3 Laid) Crack
S0xg) = \ e K ONBOY )
e 05
SCxie) = -——\—:;,-;; 20507 053
I¥e 01534
SCxn) = T;—e‘féro; 2 01567 32
015t
o R
SQX\‘L) c W S|

112



.Loss Fonckion
Meaggunatan ﬁmanj (coss Entcopy
N —_—
L=-l. 2 9i-\ogﬁg:) x(-ye). \ogCt—QC)
™

Mako chdlogotbon nile -

G-\ . \QSCO-S)-\(\-oﬁ)-\og(\'onf) 16156 .-L 0%
2

l2:- —‘;_o-\OSCO:S)*C\‘OG)-(oSC\ 0§ ). 01050 .- -0
U =\, 0.\09Co.s‘) *("O‘)'\"Sc"o'g) 2ONS0.-2 -0
2
Ly--Lg. \os(o‘sn)ﬂ.\—0167-\05(\~o. Dz 0N5S .1 2O
2

Lg. - ° \Osco‘g)ﬁC\—O)-loch-O.S‘);e.(so.-l -
- v{ .

Lo+ -1 .0. 108005 )+ (-0). logCe ~0¢) = 0180 -1 P00

2

L7:-L.0-logles)a Ci-e). log C1-0: )3 0:150 -2 =-013

7

L& ".L.o.\03C0.S\‘{)'TCl-°)~ lg C1-01614): 01156, =-61312
2z

L9:-Le. lc»gCo‘sMHCvo)-bgC\—o.coq); Ol§L,-2 20,304

2
Lio=-) ,o_\os(o.goﬂ 4 C,\-o)-losG -0:§07): 6,153 .2 * -01306
¢

Litz<) o \03(0.507)*C\‘O).\OSCl'Ot§07) 100163 7 -01306
&

: 5 vl
Lz, —-‘_‘L' 0. log (ors14) 4 (1-0)-100 ( 1-0,514) 201156 .2 ~01%)

Lyz=-) .o.\OSCO.GM)%Cwo).\05(\-0.(;-.!4)-.0.15;_-1_ -033
T
=033
Lu-.] o |03(0.5‘3U\)-&C\-o3.\09(x-0.§3“\:0-\6§. v -
o
2 -0:519

faw u:d %, \03(0(531) $C1-0).log (1-018327: 6,144~ ¢
%

Lig:. _\__o.log@.sou) 4C-0)-log Cr-ouoU) z irgy -2 191304
i

51306 - 0,306 -6512-0133-0133 013280110 «)

= - 2-0r%e4
LW’ '%.(-o.)-o.;-o,g -0y31-013-013 0:13-C1%

2 0,%08

113



Eoc\v‘?mmuﬁon
1 Pockwasa Pogs (Oobpot tC)

dloss . Qloss. Qoo 1 00%0.
s dbsy OB WWE

9 less = l_‘;_ 3:.\05( §t3 ‘\'(‘-%:).\ogc\-g[)

N W
@ . - i
ol.bs’ % ,\_, 2 L‘j"— S-L] -"‘3
fo o227 ™

Qlesy -__‘; ‘_{o.s _e).0x(esde ¥los).0F Coi612).0,65% (0:5).0 4 ©
Q0ovt \ P 15.0765.0% 6,&
oo :8:00 HO1587: 003 ¥ 0I5eD. B8N 0514 $\4.0064
: .0,06 & 053N LRTRTON
: S34.0NU 4

0i15372. 0\3 & ©,504. 0

-—) . _
brodient & teshadag Kt

i et
~ vae”
5_9"-—‘—- el s A=)
Y et wet
‘2_‘-‘!‘_-.0-5-(&—'0-5) - 012§
A%
O__‘S}_ ';0:5-(\'0!5)'. en1s
%
5.5’_‘- 0:5.(1-0,5):026
X
344 - oisin-(-0512): 0249
A%
955 - &5 (1-018D) 825
ox
12'- 0,5.(i-08) oS
LS
af‘ﬂl -65.01~0,5) 20128
ox
Qﬂiao.s\c\(\-o.s\q); onuy
ok

M:\: 0,020

§5‘32=°~So«-€\-o.soq7 £0:2u9
*
e
D%
6w - 0507 - L0
o
dqn ; 0:52 - G-
ar
293 cos3u-C
a*
3w o534~ Q4
or
55 , o153 -G O SIT
995 -
o%

0,607 - (\-&1567) 2 01249
§07): 0149
0:512) 2 019
~01534) AT

_osou) - onué

~o.2ud
a';‘b - o‘soq»C\-OISO"QD = 0inu9Y
Ix

9% . 0 iy s VEBIRY
2%

114



3 bradtieot xin techadey Wae

¢z WisL Y
X . .
— 12 (.ﬁ\ w +50)
aw»« F)
W xe
5}L:§L=o.§ w:—gg'.bﬁo-\ db : bz e\
QW A0y Y
31_1_._ 1 61.‘-05 aﬁo— - 6\0 10507
aun am\o
%3 = dy =S dx\ : Gu= 0507
w3l dun
dru - Qu =015\ 1SR g’q_ =051
owu wn
q_:lis_._ gg - 05 23K - 15.7'. 01531
aws aung
31 < 3620 Bru . Gyuz 05
wp W
%7, §37:08 IKS_. By =032
ow? Juos
6_'::? L OB 05y Ixe, - \5\5'-"'50"‘
0 8 Qudrp
2 braskient (oss €echodag weight
Ilosy - \5\-055 %298 % 2%
Jwi dyt ot dwi
dless . o0t .o5- 05 ¢ 0,0011% 3(05: . 0;022- Lé:0 0L
Qwh aw
dless 00T 015.0:5 0100275
dwr
Iloss - 0022611 &S :0,00278
Jw3 8
dloss - OO ,0Lu0.081: ool
Jwd
dless -,0.011.0'5"’"5 . 0,00278
Qws
aboss . 0011 ,Dlls ,0§ = 01001-15
dwe

dLos3 . ©,022.0125.0:5 2 0100215
oun

3Loss 1 0:022.0M49:0514 : 0.0 028

dwe

115



al_P_is_’-OIDn'L.Oﬂ-“Q,o,sc,q % 0’007'76
oWy
loss ,e,022- "
U0 . 0'00177
3loss ~ o.on,o.wca.o-
ke it
Quon

J\Uehs 10
owa

200.0:507 & 0.,002177

o1l 0,2u8.06\ * 0008
021

dloss oo 0uB.0SM -6:/0029
it

awg
2Lo%s - 0.011.0.10\8.0'53“’°'°°“5
Py

L% ._o,o'n.o»'b'(e- O
WS
Mzo.on-o'w

e

532 .0:0019

0.0:504 10,0027

9 Skechaskic Gradient Desceot CSG0) rydate

W'y Wx - a(3ess)
éubg

" 000\
wh:0\~éeh (o.oov:s) 1 0,999%47¢
W'y |-°';HC 0,06115): 0 19999971

W3+ 1- oo 0,00275) : 089999725
WYt « -~ 6,00(0,0028 ) 208990072
Ws 1. 0,00:(0100275) : 01639997 A3
W' : 1-0100 (B,00M5) : 99938725
W'7 : 1-6,001(0/00275) = 0100003 728

w'g:1- 0100 (00028):0,00032724

Wy 1-0,001(0.0078) :0:99333724

whe> V000 Co 00117): 0,099 75

W'z ) ~&00 Co0277) : 000009 725
Whs 1-01001( 0i00128) : 09993372

W'y «1-0,001(016019)" ©00999% 71
Wzt - o001 (010020 « ©,4099%7)
Wis 1 1-6.000 (00019 : 0,99999 7!
Whe > 1~ 0100 (0.00216) < 0:99999 724
Wy @ - 0100\ £ :-0,0909} 8

116



2. Rackward tass ( £C-ConV )

dless - dloss % Qi #EEL
dwixk Jat 3% owsh

3 (rodient Loss terhodag WiT*t

a_w_”.:al,oss ,‘325 Q% fau—h;
d0put 2% OWrL o B0t

J%evt

dloss  : dloss . QWXL
dotet  Qwri  ddToct

Qloss 2 ©,00275. 1 20100278

ai}aot

o 006278\ 2 010027
ag\pot

3,2’5,2 10:00275 .1 = O1C02LTS
0ot

oS 20,0028\ = 0100LE
IYuok

M. 1 OEOLI5.0 2 6:002 78
dysoot

BE&_S. . OOBL5- ¢ 00175
Ddpox

AUBSS  + 0ioOVIS:\ 20106275
J0ovt

dloss < OBz 0,008
J8Bove

- Rooling Backpropogoficd

©lo O |ows

0|10 [O lows

S | —

biol |010%| 6,03 0106

Ovg (0,14 [013 [0

oIV ) o,
£,00716 1 = 000176 Jloss - &0

9tat” =
dloss _ pioer17.1 2000217
3‘5\00-*
gy . oom1A:01PV71
al;nm*

dgss - 0100181 0:COE
Jynovt

a_.__‘“s . 0,000t » 00019
a0k

Oy - 0.0829:\" 00029
ERT

o585 . ,0020.1 = 010020
&g\foé

oss . oo0226. 1 = 0100276
I%\ 60

. ° e o 0,05

0|0 |0 |© [ooe

“L‘ qt’L 0,03 © qu

o |lenufon |© | ©

117



2. Rackward tass ( £C-ConV )

dless - dloss % Qi #EEL
dwixk Jat 3% owsh

3 (rodient Loss terhodag WiT*t

a_w_”.:al,oss ,‘325 Q% fau—h;
d0put 2% OWrL o B0t

J%evt

dloss  : dloss . QWXL
dotet  Qwri  ddToct

Qloss 2 ©,00275. 1 20100278

ai}aot

o 006278\ 2 010027
ag\pot

3,2’5,2 10:00275 .1 = O1C02LTS
0ot

oS 20,0028\ = 0100LE
IYuok

M. 1 OEOLI5.0 2 6:002 78
dysoot

BE&_S. . OOBL5- ¢ 00175
Ddpox

AUBSS  + 0ioOVIS:\ 20106275
J0ovt

dloss < OBz 0,008
J8Bove

- Rooling Backpropogoficd

©lo O |ows

0|10 [O lows

S | —

biol |010%| 6,03 0106

Ovg (0,14 [013 [0

oIV ) o,
£,00716 1 = 000176 Jloss - &0

9tat” =
dloss _ pioer17.1 2000217
3‘5\00-*
gy . oom1A:01PV71
al;nm*

dgss - 0100181 0:COE
Jynovt

a_.__‘“s . 0,000t » 00019
a0k

Oy - 0.0829:\" 00029
ERT

o585 . ,0020.1 = 010020
&g\foé

oss . oo0226. 1 = 0100276
I%\ 60

. ° e o 0,05

0|0 |0 |© [ooe

“L‘ qt’L 0,03 © qu

o |lenufon |© | ©

118



3 Gradkent less techoolap weight
3
CdL . 2 oL . xg
a’u; T2 alﬁ,

\0?0(:-. L-.

1972 ]1,85 |29 3 (2,44 | 26\ 1‘59 ao &

oy 1.8y (208 |54 [1,L8] 25\ (2,99 o o el | et

Liby (1183 | 208 | 2.54|1.68 (19 (2,99 ) R

0,00
il LN LA e S L O poctth 000 & |opmmy)
149 [USB (Vb3 1,68 |13y [ 2 2 0o - =¥

L4SILUG (VS8 1S | LSy |16k |1Ze

213|208 |20 |Lioe|Lio6| 2 |2

AL 1 194, 0:00215 +1.09. 066275 4 254.0,06215 1 2.68.010028 +1.83. 61002754 1118-0 00275 § LiSU.0,062. 78 4
aw
' 269.01007 +\163.0/00Th6 + 1161 .0,00117F 1.53.0,00176 +1:58:0 100284 1163.0,0019 < 0,077

E’.& 1 119.0,00278 ¥ LiSK-0,0078 +2,4,8.0 ©0TFS + L9 OCOLBA LIB.008225 A L5 0,002 15 42168.0,00225 +
owy 201- 010018 1,51 -0C0L76 + 1.,21-0100218 4 2,55 .0,002164 1163.0,0020 41:68.0,6029 . 0,084

_@_(: < 154.0,00275 + 2680100225 12,31:0,0027542,80.0,0028 4 15 1-0,002761 2168-0:00225 4212\ .0,00215%
L 299 -o.oowafl\-.%"‘me,oo-nu 153.0,007 + 1 55~O:007v76'\ 1169.0 0023 41:89.0,0019 = 6,09

’.’_':. 2 1,88.0,0627542118.0,00275 4 1,54.0,00075+ 2,68.0,,0028 +163.000275 1161 0,00275 +221.0/00275 }
9wy 253.0,0028+ 1158 .0,00276:+1,63.6,00277 + 1183.0,00216 4\ 148 . 0002IN.68. 06,0029 = 0,63

oL 1218-0,00075 4 2.84.600025+ 24£.0,002764 2,91.00028 + L 81.0 00225 1 2121 0,002 75 4 2153.0,00275 4
ows 2,53.0,00203 \ §3.0,00 276+ \6.000277+2.0 00276 4 150-0,0029 4 1,58.0,0023: 0,077
at 22840, 00276 + 2.63.0,00075 % L1000+ 280.0,0028+ 2/21. 0100275 4 2.53.0.60275 4 1.155.0,602 75}
LY 2.35,6.0023+ 1169.0,06276 4 1189.0,00277 + 20,0026 4 1,580,002 4 1154.0,0029 = 0,082
gL 2 1,63.0,00275 #1,81. 000275 X 2.21.00027$4 1153.0,6 0284 1,58. 0.COLIS ¥ 1163.0,60276'4 1169.0,60275 4

v 188.010028 + 11U8.0,00T76 41158:0,00277 4 1154.0:00276+ 218.0,0023 4 2,1.0/€029 : 0,066

Il 1181006215 4 2,21. 000295 4 153.006LIS 1 2155.010028 +1163.0,00275 4 1163.0/100216 41,89, 6,00%75'+
dws 200028 F\\58.0,00276 § 1580062774 1186.0106276 + 2,1.0,002942,06.0,0029 = 0,070

QQ- = 2121, 000215 ¥ 2153,0:60278 $2,55.0.00275 & 7'55'9'“1&*"69'0'007-75'\\«90.0,00175* E——
1.0,0018 + 1158, 0,00276 + 1SU-0100TTT & 156.0/00276 11,060,000 42,06.0,0023 = 0,073

119



Hotochoskc bradieat Desceot (3607 vdate

W'x zwx-d (2L058)
oWk

W - 0,000 (0:077) = 0,99992%
w'a: © =008 Co,084): -©,000084
W'y 5 ~) - O160 (©0%2) 2 -1,000092

W'y <1 ~0r001 (@167 =-1,00007\

w's:-1-c,00n (01077 y = -v.o0ee? q

W+ 0 0,001 (01082) >~ C10e00 &2
W' 21-0000 ( 01066 : ©:Q39334
Ul)'@:m-e.om(a.o?) - ©,03093
W'a: o -0,001(01073)=~0000 07%

v'o:\- e.w\(mozﬂ - 0303979

=) (radient Loss éerhuclo? ¥
AL s pyi

oxi 9% oxi
& 99 (e0°
e 160°)~
Iyt Q0075 | 8,075 6, 6L7{ OCERD anc sy
S ooy QWSP,ww g &
ng&‘v n'..n 2 10‘"40: \ ‘
0,002910,000% o,mqo‘”u‘ ‘ ‘
c|o
&L 1000L6.0 = ©

Xu

3L 1 0/0019.0+6,06216 8: 0
Axu

ﬂ’- 26,0019 0 +0002%.0 £0,00776.4 = 000126
R
éﬁ 1 010010.0 ¥0:0029.0 t 0,0010:| 40:00276.% 0,00560
iy
IL. 0/0010.040,002.\ 10100181 40,00176.0 2 0100 58
XS
L. - 0,0010.140,0029-14010013.0 = © (005®
L)
%k 2 6,0020-1% 000730 38,0029
LY

2L ~0,0028.0 = O
%8

120



éﬁ -.010018.04-0.001—76- \ 2 0,006
oru
a . 0100177.0 1‘0!00?3-0
YU
3L 2006177010
A
Ir
3L ~0600276-0 +0:06217.0% O
ARy
L - 6.00176.0% 0
2130
__a_(; . ©,0017b-
N
3L 10160276\
It
JL. - 0076040001002 0
axL8

oL - 0,0028.0+ 00181 000276- < 0,00556

00029\ £010027b.0- 0:0OT 9

00277.04 000281+ 06,0019 4 06,0029.0 r0.00276.0 = ©,008 46

o027\ 06,0018\ 4 0:0628.140,0029 .0 40,0070\ + 6,006 = O AN
00277\ ¥ OOOTTTL £00028.0+ 0,0020.0 30,0028 1 ¥ 0002\ 4 0,00276-0 2 0,01134
|4 000LTT A+ OCOLT7.0% £:6018.14 00020 1 + 0:0029.0 = O on33

A 00007.0% 060019\ 400028.0: Qo566

0K\

ML+ Goows.0 +000U L + 606171+ + 010018 .0 % 0,0019.1%6,00276-\ 01008 43
or3

QL. 200817
%33 . 0,003

3L 00075.040/00175 0% /66175 14 016011 OCOLTE-A 4 O100TT.0 + 000277, 140,002 4

5. 0+ 0,00%75.0 4 00028-1+ 010077 X006277.0+ DI0010. t +0I0620-140,0029. 1+ C:O0L76.)

%
M 0,0010 40,0028\ F 6001013 000216\ = 0025346

oL, -.o.oons.o*o.w-ns.\10.00175.\+ 5.00%8. 0.+ 0,001 .0 + 0,601+ 0I0OL7Z. | §0100% -

R3g
e 0,0010.\ * 00010\ % 000 20,4 ¥ 0:00276.0 2 0,01974

3L » 0001TS OO0V 1Y /00775 0+ 6,00176 -\ ¥ 6,00277. 14 0,00777.0% 810019, | 10,0029 L +
% ,0010.0 2001683

¢
,(z- ._o,cmvs.wo.oous 04 01COL76.1 +0,00277-01 0.0019:14 0 10029.0 = 000841\

o3
3L = 0E0275.04000126:0 +0.0019.0 2 0

%

L . 000280 »0,0020 * 6,0028-\ +0,060276-\ = 0100836
|

P

20,00275.0 010028 0 +0.007S -\ ¥0,0028.0+0,00277.140,002.8.1 * ©,0029.) +0,00276.0
o 1

¥

LOOWZL

121



Qﬁ —.o.oow.ow.eol?e-\ s 6,00176
ZIST
L . o,ool77.0+0|0018-0
M
3L 100017701
I¥w
3L ~0600276-0 +0.06277.0
P23

L. - 0eo16-0
-1 1

4 06012 -\ A000276-0% 00019

0021703 0001814 0,0019.1 4000220 +000276.\ = ©,008 46

x 0,60277- 4% 0,0018-\4 000231+ 06,0029 . ©40,0029-1  6:00T76-1 2 sekan
+ 000217\ X ©,60177.1 4000280+ £,6010.0 30,0628\ + 0,0020.140,00276-0 2 0,01134

aL : 0,00v76 -\ ¥ o017\ +000L77.04 0,6010.14 00020\ % 00028.0 2 O oWl

M
dL 1000076\ % o0017.04 ©10019 4010029.0 : QP566

ot

JL. - 0oM76-04 00002 0

I8

L - 0,0028.0 + 000181 * ©,60276.1 = 0,00556
oK%

L - o.ooug,mo,eow.ow-ool77o\w:oow.o+ 0,661, 45:56276-1 2 5,008 43
or3

2L 0,00
%33 . 0,003

AL 0,60075.040:00L75.0% 601151+ 160184 008761 A B10OTT.0 + 010027714 0:0023-1 3

175. 0+ 0,00775.0 10002811 O100TT 10,06277.0+ D00 | ABCELD11 006291+ OOOLI6.)

R
M 05,0010 46,0028+ 0:002Q:\% 000276\ = 01025346

3L . 0,00175.04000TT5 1 Gi00175.1+ 010028-0 + 0,006 .0 + OOOLTT\ ¥ 000177 140,0028-0 t

ORI
0,000\ £ 00010\ X 0,00 20\ +0:00276.0 = 0,01974

3L - 0.00UTS-1¥OEOUS 1 £,60775.0.4 000176\ ¥ 6160171, 10,00TTT.OX 0:0018. | 40,0023\ ¢

M ,0019.0 2001683

aC
xw T A OPRVIEE KOOV AB BB I VA COTR 1D 10023.0 = 000841
3L = 0E0275.0+0001260 +0.0018.0 2 0
Sl
a,(’. 5 00028.0 *0,00:0 ¥ 6,0028- +0,007276-\ = 000836
M
C - 0,00175.0 40100280 40,0078 .| ¥0,0028.0+0,00UT1.140,002.8'\ ¥ ©,0029.140,000%6
& . 1 Q

'

Q-

LOI0W2 L

122



éﬁ -.010018.04-0.001—76- \ 2 0,006
oru
a . 0100177.0 1‘0!00?3-0
YU
3L 2006177010
A
Ir
3L ~0600276-0 +0:06217.0% O
ARy
L - 6.00176.0% 0
2130
__a_(; . ©,0017b-
N
3L 10160276\
It
JL. - 0076040001002 0
axL8

oL - 0,0028.0+ 00181 000276- < 0,00556

00029\ £010027b.0- 0:0OT 9

00277.04 000281+ 06,0019 4 06,0029.0 r0.00276.0 = ©,008 46

o027\ 06,0018\ 4 0:0628.140,0029 .0 40,0070\ + 6,006 = O AN
00277\ ¥ OOOTTTL £00028.0+ 0,0020.0 30,0028 1 ¥ 0002\ 4 0,00276-0 2 0,01134
|4 000LTT A+ OCOLT7.0% £:6018.14 00020 1 + 0:0029.0 = O on33

A 00007.0% 060019\ 400028.0: Qo566

0K\

ML+ Goows.0 +000U L + 606171+ + 010018 .0 % 0,0019.1%6,00276-\ 01008 43
or3

QL. 200817
%33 . 0,003

3L 00075.040/00175 0% /66175 14 016011 OCOLTE-A 4 O100TT.0 + 000277, 140,002 4

5. 0+ 0,00%75.0 4 00028-1+ 010077 X006277.0+ DI0010. t +0I0620-140,0029. 1+ C:O0L76.)

%
M 0,0010 40,0028\ F 6001013 000216\ = 0025346

oL, -.o.oons.o*o.w-ns.\10.00175.\+ 5.00%8. 0.+ 0,001 .0 + 0,601+ 0I0OL7Z. | §0100% -

R3g
e 0,0010.\ * 00010\ % 000 20,4 ¥ 0:00276.0 2 0,01974

3L » 0001TS OO0V 1Y /00775 0+ 6,00176 -\ ¥ 6,00277. 14 0,00777.0% 810019, | 10,0029 L +
% ,0010.0 2001683

¢
,(z- ._o,cmvs.wo.oous 04 01COL76.1 +0,00277-01 0.0019:14 0 10029.0 = 000841\

o3
3L = 0E0275.04000126:0 +0.0019.0 2 0

%

L . 000280 »0,0020 * 6,0028-\ +0,060276-\ = 0100836
|

P

20,00275.0 010028 0 +0.007S -\ ¥0,0028.0+0,00277.140,002.8.1 * ©,0029.) +0,00276.0
o 1

¥

LOOWZL

123



oL - 0 | 0 [orovm|ooselo,ecsg|0wess D:G;'IJ °

2y
O1RI 0029 |A0e896 (0011 o.wxlo.ouu ©

600554 waqm OGS [010189]00\6 [0r1008] ©

[0eo8)y o.m\ula.us 0036 |0018|0022 [0oNY| O

|

0:008s{ 6,0\ OO (01030 |0101L|0:10\6 |01C08| ©

810006010111 (010U | 0,621/ 00165 O\ loaxs (o}

10018010085 (010083001t (0008 010085(00027 | O

olfo|lo0o|O|O0o|®»|0O0]|O0

3. Backword Pass CCenvz- Conuy)

loss - 3less » 0t QXL
owir 3Gt oxc 9¥

- Yooling Bockpropagation
19T (135 |28 (233 2iug | US) |25y O (191|195 © |7223[2,44(2151 089
bt |1,@4 | 2119 (M54 | 2,69 [ 291|299 O |0 |to4f29| ©o |0 [0 |O
Wey (1,88 |28 | 2154|268 (213 | 1D O [ueY [\ &8| 208 [Lisu [2:68|2:D1[2,09
uSY (b3 1B | 2i) |83 |USE ST 0 |isu Le3[1é (2 [2s) [uss | ©
1143 | USB (163 [\ibY [Vvi6g | 2 | 2 0 hug [Ls8|ved (Med| 0 [2 | &
wu9 |1, 48| SO (168 [WSA |1Se | 1iS6 O |1us|1,u8[15€|1sy| © [us6| o
25 (U8 |20 |u0b 206 | 2 | > olo|lofo|lOo|O(O|O
O 1203|248 20 |206]l 0 | 2 |0

124



-)Grtioliene 'Ejeob ter\-»o.o\o.\, XT-
9':00& : mox (e, xin)

3Gievt .0 (RelV) 2 {-' -l;En >e

dyio dyio °, gta to
dyovt - mox (ei0) 20 dgumat . 33300t
: 0) - oy (0:0) = ) ,
agm 2(513 e é;tn :moxlo,0): o
Arect 00~ /) : (611 64): n
_g_.’_ mox (08D~ 1 2\% mox (61169):) OHo0t , omax(o 1149 1
90 % 24ytn
o0t - max (028D 3 1 %gff + 00 (01881 356ock - o (6,1:58): \
2yin ~ 89to
dusoe. : mox (01030 o oox (OO 3Gant . maxCoib3):!
duin i 2y
b_‘;_‘gyj 1Mox(02.33): 0 agézf e (o502 ?.“1’-735 L mox (6,1169) = 1
dyin yin
4 ddnroet - ok (6:2:66): &
3G60ct : mog(on2,u0): 1 Bo_*a_i_"' vt 2ect: mnte 0 0
09‘0 a - 09;0
A Yrdock : mox (0r2491): o
a}_—.a 26% < mox(012.51): | e foren 5_3%:_3(; ot
e d%taoet ; max(oi28:1
% S auin Ea:o: :o0x(0,0) : O
. » [
dyin ‘Z%‘.iﬂ = moax(0:10): 0 2%
e t0 Yuipue = .
94800k ; mox(©0) 0 f 0!;: e
a4in 35260t < Mok (0 MW\ Ffutent < mog (omus)
a = - 1AL ri !
Q‘M . mox(6:16) :0 e s
3 9t aﬂ"’_ed = ax(01E3): 1 3552«&3 ot nox(Dnu) 1\
a.g_"_?—-‘* 1 mK(Ol 194) ; 5'590 o
a:;;tn X Boct = mox(om@): 1™ 3%%‘ » mox(01156) |
aﬂ:’*’—" ma(p,209): 2he z
52‘" d42900t - mowdpit, 11331 a%';‘.—‘—':-‘- = towe (0,154 1
69(3004. =mo(0,0): a‘dﬂn -
-t 010 s aﬂ‘( ovt
59'0 i!o_eo_t a m!CD,LSD =\ G;m -mx(oco) :0
auin
dBoct . ) 29
-—a—g—.;- 2max (&6): o dYdrevk = ok (OLSs) = | -%‘;%& s
& o4 Ew
991500t zmax(o.0)- duiz "‘_‘hj_:m(o.o); e
3y 2 8 Bout: max(010) - o aytn
agttwb. S
: mox(e,0):0
aYin

125



I9adsuk . ok (0161 ©

N

32;0,.# :mowx(8,0) : 0

ouin

 dugipot : Mo (0:0) 0

2yi0

3551.0-* 20k (0:0): O

240

33_{” yout 2 Mow (6,0): 0

adﬂ\

Jugasos :ope(s,0): 0

oyt

ag“evﬁ :max (0:6). O

oyt

35&0\_’_‘-‘ smox (0,0)- 0

a0

%700t - mowx (e0): O

dyin

35’30& 2 MOK o) : 0
24
3990t - Mox(012u23):
dyio
a%.u -_m(o,l.\ﬂ): )
oyt
&55\.& ~mox o)z
aytn
IVblegt : mox (07206 = \
2y
d4isevt = moax(6,0): 0
oyin
3400t : max(0,1) : |
a4in
b"
V36Sovt - mox(0,6): 0
Fywn

“)bradient o33 terhodop weight
3 N
3L .5 3L

ow 121 Oyt ) )
619 048 (02 |62 |&12 012 [0 |OrL |0t |O09 0 | 6 [G0r76|oonssg eS8 omanm‘ °
o (808 |00 [019 [On& (018 [0n& |Ba& [00y (o419 D0LT6 0,861 016034 0,0191 (0,61 T OB o
om [onv (0418|619 |Ong | 023 |26 Jo 0530 (0133 (546 0,008 o ,confo 015 0,019 (01016 01008 o
6,10 |Ono [0 (O3 (6126 | 636 (037 |OM [O1U [Ougq oreeg3 [oeone] o615 0 103 01026 |0022 piste| O
ono|0m [on (o9 |06 o34 (030 [0.43 [ias [oiar b coda |8 cn0n|Oeay| O30 (1001016 [0 | ©
006|000 |0,00 (613 |0,68 |65 [0;20]|024 |02 (608 o.oqlo.om o.omio.emmetas LYY oﬂﬂ'J e
oo (005 (067 [0,11 043 [ono [One[eno [0:07 | 007 01007 ©1005¢| 0,031 0,00y | O2EY OO0 Greey| O
0165|0108( 0,69 (0,10 [e10 [0/10 |©N6 (8109 [0.07 [0 olo|lofloefojo|C 0o
@06 (0106 10107 |6:08(01\0 [0110 [0110 |00 [Cr08|0i07
051 | @152 |0\50| 0,47 o.'sgho.sg 6,37 |0135 [0i3s |03

126



AL . 019.04019.0 +0.2.0:00L76 *01L.0,00566+ 012.8:0068 + 012010088 + 011 .00013. + ©12.0 & 0/17.0,002%6 +
M 5 18.0,0010 +0NE.0008Ub* 013, 6,011 £ OnG. 00434k ONFOON3340 1\8.0,06566 +0,18.0 ¥ 0,4, 0100566 +
O1Z. OOOFAI ©1F.0,00163+ 013.0:0015 1013, 0191 6:123.0016 + ©126.6,0084 4 ©.29.0+ O1o. 6,0087 4
0110.0,60M L% O L 0,616+ 013.0,:03640126 L0008 & O136: 0,022 4 037.210116 & 0,4.0 * 0,10, 0.008Y +
0:111.0,0U1 4 01,0022 % 0D 0034 0126, 0,621 ¥ 0/34.0,0t6¢ ©130.0/008 & 03,0 4 6,0b. 010056+
On®. 6:01 % 0,080,066 4 O 3018211 + 010§ .010165+01S. 00\ +0120.00055 4 0,24.04 One. 016028+
6,09, 00055 4 0,07, 600834 0112.0:10114013,0,0082 % 0110.0100554 0,10.0:00274 0110 0 40.09.0 +
©66.0 £©,69.040,10-0 401100 ¥6:10.06 40116.0 £0,09, 0 2 ©,084527
2L = 0,10.040:2.0402.000276 £ 0,2.000566 4 012.0,6056+0 11010058 4 012. 010020 4 0,2.0 + O\ . 0100276 4
IV 519.06020 + £19.000846 4 0.8. COMI + 01T, 0,01 BUL 018.00133CNE. 01005664 017.0 + 011 2.0,005664
Ong. 6,20FUBOND- OCOIEI A ©11.0,0005 + 0123.8,010 4 0126-0/016 4 01 27,0008 4 0130.0 4 0,10.0,0683 +
ON2.B0L £ 030,615+ O12b:01036 +0136. 01018 +0:37.8/C22 401 4-O:OWE A 0,40 40, - 000844
Ol 0001107 + 0119. 0027\ £0116.0/03040/34.0:02240,33.0,0'6 40,43.0,00840:45.0 4 ©110.6,0086 4+
0,690,011+ 0113, 00164 + 0 (68- Q0L +0115-010165 + ©r20.0/0U + 012 ¢.0,0055+0.12.0 4 0108.0,0028 +
0107.0,6055 ¥ On2. 00083 + O13.0,0U +0,10.0,0082 +0110.0 0055 1 ©110.0,0027 4+ 0,07.0 +0:08.0 X103 .0 +
0710.04 011604010-040,10-0 46,0.0 40,07.0 =0:11349
20L.0 40,2.0 ¥ 011.0,00276 4 ©12.6/06666 +012.0,0058 4012.0,0058 4012. /6029 401\ 9.0 +Ond.0,00276 +
W3 5,10,0,061 4+ OG0 0OGHE + O1IE-0,014\ A O1IFD, 6134 +0110.C,O 11334 O17.8,05566 + 0118.0 46118-0.00856¢ 4
0119, 6,08843F ©113.0:001634 02300025 ¥ 0126.0,019 4 6,27.6016 + 0130, ©,0084 +0,33.0 +On2.0.0663 &
On3.0100N2 4 0125.0025 $0126.0,036 40133 0,62840,4.0,6 2240 14. OOWE+ 01440 4 0111.0 068U+ 6:113.0011 +
©,26.0,02 % 0:34.0,6340,33. 01021 3 0, 4301016 4+ ©14S. 0,008 4014 7. 6 4 00%.0,0056+ O N3.0,0111 4O 0F .00 4
015 1012 + 01%0.0,01(5.4.0:24 DION+0112.01 855+ 01 6f. 0.+ £,07.0:0028 40/12.0:008S + 0 13,0008 3 +
6:18.0:1011 £ 0110, 0,6082 +0,10. 010058 4G,0027.8:087+ 0 (17 .0 40 10%.0 $610.0 401 0.0 4 6110.0 + 0110 .0+
0.05.6 +0:67.0 +0,07. 0 = 0,131306
oL 1017.04008.0% 0180100276 +ODOI08566 + 0116.0,0058 + 011 F.0: 6088 + OG- 0,0023+ 0113, 6 +611.0,00276:
UM 2. 0,602¢01E.0,008 U+ 01D 01014 +0N10.0,013 U 40 23.0/013340126.0:005664 0127.0+ 9110.0,00566 +
©110.8,0084% +0/12.0I0016B 4 ©113.010025 +Br'25,0:0 13 £ 0136 D106+ ©:37. 0,008 4 A CrY 0% 0084. 210 + 0 1. 6011+
Oil. OOLLVY ONS. 0103 ¥ 0126.0102240 34.0:1016 +0130.0,005 403,04 0,0 €056+ O10.010111F 010D, Cr0UsY
130002 ©,68.005 401 5. 00 4 OnY.00SS 40,2U.040110.0/062684 069, 0,6055 % 0:07. IrO0F3 4011100114+
O113, 0,002 4 0,10-0005S 4010 S10027 % 0/10- 0401030 £0:08:0+0:100.0 40,10.0 40,100+ 0110.0 40,16 o+
6:09.0 = 0,68850%
é& 1 0)15.010n8.0 010.0/002716% 016.01595664 GIS. 0,0058 4 0118, 010065@+ 0, t 8010029 +0112.0 +012 0100276 4
ows 0116.6,0029 +0119.0:00846% 00@.O01AUH0,23.6)/0U3U 4 0126 010033+ 0127 .0,0056b+ 0/36.0 +0/)0.0,00566+
O 6,0004d ¥ 0115010063+ 0126010025 ¥ ©:36.0101846:37.01016 4 01 ¢,0,6084 +0,4.0 4 O\ 010083 +
onlt .o.oq\uone.o.ozs+o-'z.6-o.oss*ofs'-\ 8,028 50130 .00LLT OUI DO+ 01US.0 404 (0.010084 +O6D. 0,011 +

o 0221140 oe,o,os&o.\s.o.o‘n-&e.‘ze.D-O\B‘*GJ“-OvN* OnL o+ 0102.0/005640,07.0,0 Wt O\ 2.0/0L 664
O 1

" 'o’tLH-c (] 610165 +ON0.0 0\ 60,0055+ G0 O 0100-0100201-0-65.0.0053»o.m.om&aqo-\o.o.ou+

0:113.01 0.0t ¥ 0,070t

& “ C l 040.10.0+0,10.0406,08.0
A0,07.0% ©106:0% 067 O+ 0,080 A0110.0 40)\0-0 ‘

one .Omi (o] 100,055 * 0,09.0.027.

2 0,1032u8

127



a/L. . o,.a,o».\qu-o-\a-e.oozve+o.@.o.oosuwua.o.oesaw.\a.e.oesa:re,n.o.wzw 0100 r0nB 000276 +
W 0,10, 00013 113 0,6096 +6/13. 0N ¥ 26 0OAIA T O7.0/A133 +0,39.000566 401330 4 01 2.8,005 6 +
©113.0,008434 0126.6,00163 & 036,065 40D 00124 0s4.010% +0,4.08,6084 + 0144. 0+ 0111.0,0083 4019.0,001122 4
ON6. 01025 03101036+ ©139.0102040/43.0,00240,uS C10UG ¥ 6:47. 0 £0:09.0,00F4 4 ©3.0,0187 4 0,08.0,622 14
05. 0,634 0120.0:3%18,24.00\ 2002010084 0168.04 0107.0:005640,\2. 0161 40,13,0,016640,10.0,221 +
6116010165 A 01100611 40,67.6,00551°102-0 £0,00.0,00284 0,0, 0,6055 % 013.0,00834010.0/0\1 4 0t 0.00082 +
005.06055 A 0/02.0,007401 0.0 OR).O 10,00 4+ 810.040/0.0+0:10- O+ ovee-0 16060 +0:07.0 = 0.115817
éi' 10010 *o.u.eqo:\a.o,oor)uodg.o.oossewl\e.onewﬂto:zs.o-oos@-vo.u- 010029 £0122.0 4+ ©110.0,00276 + O, 16006354
7 o,n,o,coeqéqo";,o,mq\.M.zb.e,guy.pko-)&09“31'037-0,003‘66*0:‘4.0'\'("\0.00003*0.1\.O,OO\li‘L-&Oul-O‘O!}‘.,
015, 063640126, 6:078 +0,34. 010224 3R, BOUIL § 0143 .0+0106.0:006G 4 0110. 0LOUBE+ O102 .OBLYF 0113 003 ph
0,68. 6,62+ 0115 0036+ 0116008+ 024.0 40,10.0,00886+ 0,00 .O0L1 4 0167010240112 DOB40113.0102L +0,600K+
0116. 6,068 40110.(> 4 0:09.0:0056 +O:0F.0,01 U 4010300166 +0110.0:B1U+ 0r CGETA 010001 £ 6110.00055+0/03 .0 4
0106016018 4 0,06 80055 +0107.0,008340:080:0{1 4010 -AIL £+ 8,10.0,00S§ +ON0. 0100274.0110.0 +0,5(.0 +062-0 +

015064 0:47.04630.0 46:38.0 46:3).040,35.0+0:35.01 01330 : 0.075537

3;(-_ 1 ON2.04618.0 %0,(8,0,00L7 +0119.0,00566:4OL3 OCBT ¥0116.0,0056 4+ 0177.0.06124 0130.0 4+ C110.0,00276 4 ©112,0,0020%
owe O113.0,00846 + ©126,0/0141 4 0,36.5,0113U-+ 0,37.0,011 3 34014 00EH6 + 01O 101 1.000566 +011.000843401 1B 0,001+
0114.0/8025 4 0134.0,6444 0,20 . 01016 + 0143.0/0084 +0:4S.0 +010. 0006340109 00012 013,0025 + 0,08,0 036+
o500 £6120.0/02L 4 0124.00116 4 D12.0 +0:03.0/0084 4 0,67.0,6\ ©:12.0,0 22 An3.0,0340110.0:0224 0,0.0,016 4
0110.610F40,07.0 + 6,0F-00036 +0103 0,0 + 0,10. 06t T AIO.LIELU+CUO O1016S £OI0 Li0II+ 0,03.HOASS +
007.040,06.0,0008 £0,07.0,005540:08.01008340116.0,01% ©118.0,00824 011 0.0 €455 + 0110.0,002740108.0 +

015704 0550.04 0:47.0 10:32.0403 .0 +013),640135 .0 10350 . °.084%5
L

—

< 01160 +0,13 .0 4 ©118.0.00276 + 0,22.0,00566 1026 010058  ©17. 00056 + 0138 , 010023+ 0:33.0 4+ ©112.0,60276 +
0030001010126 £:008U6 40136010141 +8,37.8:0134£014.6,61B3 ¥ 014 0100566 + 6144.0 4 Ci1. 6,00566 +

0.19.0,00843 + 0126.0:00162% 0340002540139 0,013+ 01430016+ O45.0P084 + C147.640:60.6,0083+n3, 012+
0,080,015 +0115.018)650n0 01018404 01072+ 01120 OTY+OOT.O & 6107, 010684 £ 0112.8.01+ 013 00221+
60- 6,03 ¥0:110. 01021k 0,0.0/0640 167-0,008+0107.0 4 0103.0/6056 +C110.0 DU+ 010 - 010166 + ©110,0,0 221 +
no- Oy . )
0110 565 +6/09.010\ F007.0:6655 £0107.0+ ©167.010028 4 ©108.0,08540,10..0/8083 4 0110. 01011 4 0110 .§oo2 +
1 .
0100085540 oﬂo,om7+°'°7-°‘\‘° 1 SR.0 $047.0% 033.0% 0:39.0 % 0,320 ¥Oi35.040:35.0 1033.0 20,6928\
WO {
AStachostic Gradient Descent (56D update .
W'z we -k (3L082)
Swir

W1y ~ 0,001 (0,094527): 0905
W0~ 0,001 (6,11343) :-0ON3
W0 ~0/001 (0131306) 1 -G0S

w'pz ©-0001 (0 11§817): ~0,c08116
w'y 20-6,001(8,673557) ~0/00007359

wig: 1~ 000 (0,084365): 0, RABNSE3S
W'y-0\~OO0\ (o0RBSOT) 1 ©,9999 w'g; (- 0,001 C0.09281) : 0,3000071%

OIS 04 7
w's-.\-o.oo\@»‘wgoi-}%% W 1-01001(0:021) 10,299978

128



Tz\np Convolationa )

- Convelotional \ayer )
1. Menggonakan filter hecoe) vntok £ wi -

Vo o b o

{1 ©

o |
Maka proses Fonuohsinga sebaged beakut:
P S st e O O
' 3 . 12.0 4 On&.14 0113041 1 1O
Cern 02.1402.04012.0 10 \@-14048.14 0110.0 YO @.0 40191 ¥ 019 141 2 | 1
Cots 0,21 401204610 + 01D} 4ONG1+D,1P.0 F 013.0 XONDAFOATA T 1B

Cer: 0,11 4012.0 401203 ond-140:18.11018.0 10D 0 10314006\ 132,08

Cp120.2.146,:20 +0,2-0 1 0n&. 14608.14048.0 4 6,23.0 102&1 4 o7 ¥t >0
+0,\ & 140178 ¥016.6 0,27 rosol! a3

€912 011 4012 040204 0ud-|
A03344) 22

Chiz 6.1 462040 NS0 O (4017140130 10127.0 401301
Car:on2. 140180 O @-OFONAY o1 tong-0q eno0deuo
Chz: 0,F-110u8-0t0nd.0 +o.\2.\+o.|3.\+o.|g.o#0-\0,0 o2\ o314 2 LT3
Cer: on@1+on3.0 +O1P:0+ 0. 14013130130 $012.0401314 01261 3 2 LS4
Cd2: 0,9.14 Ond-0 yon@.0 1011211013 1+023-0 +03.0 40,2644 036141 223
Cez: 0,18-1406118-0 4 0116-0 §610-140:23.4 101260 10604013611 037-H 3 13D
Cor: ond. 140080 +0UE -0 023 HORETIOATS roseatosPton A

Ca1: 0nd. 1401040170+ 01262 p.27.40/30.01 013701 g e
30,1 4033.0 } Oru-0 kO 10,4414\ 2 263

o2t 2 hé

Chy: 6118.140:12-0 40149.0 +Oa7-7"+°'

Cass o,11.14 o204 ond-0 10u0-t one.1 401120 RBB A A0l IR YD
Cb3: 011,15 08.0 40,190 +0n0- 1+ &2 4030 40110 2011+ G+ = héqy
Cey- 613-140:109:0 yons.04 O-n-no.o-!w~16°°*°-"'°*°"g'"°'2""“ bl
&l : o,|q.(+o,\q.o+0»7-3-°f°"3' Ho,,_e,uo.;e.eko.\g.o»«o.zs.no.xq-m L@

%.0% 0134

26.0+10,6.11 03614 0370+ O
4 0,340 4 03211043

\*0.39.\“:1.5‘\

Cey:010.140,23.6 10
14\ 1268

C¢3- 0,231 0116.0 +6.27-0F 6.36- 14007+ 040
y 6143140145 ! s

C93: 0,2614022010:30.0 10571 +o.q.\+o‘q.o+o.39~°

10,460 +0,3.0 401471 toius1tl 2299

Ch}-_ 0n7-116,30.0 % 06,33.0 4 61 4-\ 10,4\
10.040112.0 £01(0 ¢+ O 11ON0 46,060 100014001 LTI

ot o.xo.o&o.o%.wo;\'s.l«»\ %Y

Cag- 0/10.14 0

CoU- 61014 O12.0 4830 4011 O 10,18

Cey- Oun- +0113.0+6.26.0 +01 AREY-O- A% 016.010,09.04 01314 0,0P- 1412163

129



Co\“:o'“"\*o'u'°"°'36‘°"°"°’"*°'7-5-\*°.3q.o+ 6,13.010,08-1 +O,\S &
i NS4 L2 |

Coy:
Q4: 0261 % 0:%.0% 0:»7:0 X 026\ 10,34-140137-0 ¢ 0,080 4 &5 140:20-1 41+ 22)
)

C;—u-.o.%.\w.'n.o'w.qoto“sa«.ﬁ-\0;39.\-&0"0.0-rons.o-von.o.wo.tq.‘.“ MR

46291 401431 +01U5.0 $0120.0¢ 641400241 2 2ES

oy .0:%2-\ 40,40 +04-C
24.030,12:14 010841 % uad

ChH‘.O;({-\-}o,qo.\-o,uq.o*o.ﬂ‘)-lwv‘-\S'-\'\O,q‘;.o 1O

Cag- 010- 1101110 £0111.0 + 0:06- (+O\0-140109.0 % 00-0+ 0,00.146,07.141 2 1AL

+6119.0 1+ 01161+ 002140130 -\o,og.o+o,ov-\+0.\1-\+\ L)

Chg- 014610

tegonu1 40O OF 00 10,00\ + O3\ 0,08.040,07.040)12.1401 31 AV W&

+0,08.4%015.04 012040113 $010. 1412 16D

CAs: 0% 1401160 wony.ot 0131
+°(\3.0+ Ollo-\*OﬂO. VAV ‘163

.oy.twns-u ©120.0

CeS : B126.1401340 40:33-0 10
M0 *0"°-°*°-|6-|+o,\o.”\ Ye)

Co: 0,34.140130 8 £0, 43010 6.146,20. 1401

"LO-H»O!’U\-\ +0112-0 4610-0 10410\ 40,6714 T 2

Cg6:0.33.140,430404S OO
pT141: 1D

2.0 01241 101 2-04008.0

L4+ 0:09. 14018 7ot o

4010.64 007 0,

Che, 043140450 +0
09.o+o:ocP.l+o:og.\+| ~ L4

0.0 10,090 +0,10-
.\3-0»o.of»).\ro.m.we.n.o 1O
0 ‘\Olog-°+°| 0.\ 40 O 4\ = hu&

Cap- 0:06-\10N

Cbb:o,w.ne,oeb'rO 08.0+0u05.\+o.|o.\+\ Iy
Cep: 01094401150 +o.o¢?.o*o.w.uo.n.no.\a
Cd‘ TN +0.06’-0 -}o”s‘.o.\o,n_, l+0|\3.\+°u\0.0 *00\0-0 4£0\0:1 40:\04 = \|5(?

A3 Dne.uﬂ«lo.ow, 10.0+01
+0!\0«0 40,

lO.chqlo-l‘U-‘ R

20.0 40
(0.1 4009141 2184

Ceg- 0108.1 1+ 0115-01 01

(g6 0,161 4000 peau-0t 0oL £0,10.540:10.0
10.9 40,07-© &0,\0‘040.09.”6.0‘7.\‘\\ ~ L 56

Cp: 0120.1+ O124:04 OO 0116140
40,0%:0 40071

10,07\ < 18S

Chp: 01 +0112:0 16,086 yonp.| 4067\ ¥0,07:0
6-0+0,06-M0:07-\ R

0/10-1+0,00.0 401070 £ 0:10%-140,08 140,08.0101°

Cars
0.0 401060 1007. 140,08 141 2 Vi4)

Cb?. 0,00-140,07:C +012:0%0,08.14610:1 +0¢
4 £,07-010108\ 40,10-14 1 = ul

40,60 140:10-\ 40:10:0
\:nSL

Cer: 001110120 6130

Cd7: 6112-140113.0+ 01100 'rouo-l-\ono-u 0,10.0 } 61080 4 010-1 4011044

Ce7'. °|\3"+°l\°-°‘\°l\0-°\‘OI(O-I‘*O"O-(*OM0.0 +O||°,o 40,10\ +o”o.\*‘ - e

C9a
£72 00 -1 + 01100 1000 % 0/10.1401 10} 40,09.0 *o"°'°+°||0-l+°,|0.|+| .

g r010-040:070 ¥ 0110.140,09.1+0,07:0 0,10-0+0,10.1+ 0,0F- 141 = \y?
2.0+ 0109110 ,07-1 ¥0102-0+0:10.0 + 0,08.14 010714 L2144

Ch: Cno-1+ 0,670 +010
cald:
CO«G. 0,09\ "0:0&-0 ‘\0,09.0““0106-\‘\' 0,06\ 40,070 fest.o 40151 140,60:141 1 2123
b8: 0,08 .
-\ " o .

e [ 40,080 40410 0+0:06-\ $01072.\ +0|08_° F 0520 1 0,50.140 11141 28

. 0109.140110.0 +0,16-0 *0-07-\+0a°8-l+o,|o,o oI BB T A BRI )

’ K2 L&)

Cd&-00
1010. 14 010.0 -\-0:\0.010,0& [ 4010 | 40
5 . 110.0 +ou7-0+ 039.140,39
i At 20k

130



Cof *0,10-14 0110 .0 £6/10.0 £ 0110.140¢10-1+011C-O +0130.040,33.40137-1+1 = 2106
cfl?' ©10-\ ¥010:0 £0.09.0% 010 40,10-140110.0 4 0:32.040:321 013§ 14! 2 L1072
Cg8: 0110 | 40105.040,02.04 01104010 46,08.0 X 0:37:0% 0135.140/35-141 = 2.

Ch8 - 01691 40,67.040107-0 +o.|o-\*°|°‘7'\*°’°7'°*°"‘$'°*‘Ms" ]
% 0109\ +00 7

2. Bekivokion layet

hﬂ‘\ ho9r (1195 159 |108 2,09 wy 208

Wb | 113 | 194 | 1119 | L33 [1ad | LS | 059

uE) | by | 1488 & | SU | 2168 | 2,00 299

W usu 163 |8 |1 [US) (285 |28

w4 (149 (168 (16D [neY (149 [ 2 [193

vbz|us | hves | 1068 | 1St [ 1S | 1Se | uss

iyt
V4 [van [uuy | s ey [ves | v PR

28| 218|206 | 2,08 | 208|201 2 1S

3 Max Posling

us (1S | 2,09 | 233 [ w4 | 25 |29

wed [ L4 209 | 254 [268 | 200 (299

Vb4 | 1,88 |28 |15 | %68 |29 299

164 | 163 (0B |21 | 283 | 258 | LSS

was 1,68 | gy | 169|189 T |

s | ued [1, 58| usE |1isu|use |1 sh

W3 & | Lob | Uok| T -

131



. Conwoldbio 0\ \ower
Mmgc;onobon Filter kernel kP Cwi 0

2 12
Vo6 ) b
-y A (]
y O

Malea, proses ponuolasinya sebagod bedkat :
CQ( <1,02.1 -\-\.95-0-\' 1.\‘3-“*116%’\* \l%‘(.“"‘ 11\‘50? LbY-1+ L@\t 1!‘&'0 067
Chr: 1951 ¥1-0 F133A4 0K 110.-142.54-0 18P 1A LE Y 2540 %1 T 0.5F

Ceus 20814 13304 2,04 0197 Y54 y 2168.0 +M&-\'« ‘h§q.|+2|ea.o 1674
Coi: 113314 Liyy.o¥ 2.5 ¥ 25G-t+ T 12Av0 % 2,641+ 2169-14 20104 08

Cer- Liua A 1,501 258~ 4 2.68.+1 + 2O\ +2,00.0 ¥ 2i68:13 251 1+2:09.04126:85

Can 16014 1404 2D-7] 3164 11,89 2,18-0 3 WSHL Wed-L+ 1fLot\ 10,y

Cipzs 110K, 42018.8 4 154" o142 4
Eed: 1.»e.o\+1--5‘*-0*"--63""’2“‘9"”"'5""' b 268,04 18 LEIALAE 263041 2 ~0119
Cd2: 754421680 F1"! *1'9‘*"‘“"&"*7-"’3"°*"'1""’"‘;3“”’55'“‘" e
4 2168142007 £2,09.0 25314 265 1¥ 2:55.041 20n@

S4.0% \‘5'54-\\.4?\.\-& 2.0 4) 1-620

Cor~ 1168121300 +1,99.
Cay= 1,4 + h3d-6+ -~ ¢ us4-
Cb3- 1.88.14 z,‘g.on.Sq..\+1.ca.-uu.c?l--\ 3204 15816340680 4 ¢ 0.1}
Cey s Tud\4 LG40+ 2168\ LBl A T2l F 28303 LEB +U0- 1 89.0M -0
k2850t hed 14 1ESNE2-04) 3-6,53

416301 AU 168 13 1163.0 4120136

Cl: 2gh1 42180410 LA +283

Ces: 26814 r 0 4B RS AR OY T RO E I LR

Cays 16415 11630 4 1LY rRpen XTI AR B Wyd. (4158012059

Chy= ey 118104 27 1,58 14 183 RPTREIt AL, W50 k13027

Ceys 18014 22104 2,634 163 E e +1,88.04 (SE141SB 4 1§ 4-011%0.08

@y2221-0 +2,63.042:66-19 (5G4 41 BI A 2O £1068. 14 1At UEbo 12 0

Cou- 2,631 42,85-0+ 2551+ 189
a4 h(.{&“’l“ nseo 22030 Y 21814 2 04\ 234

410\ X 20 Fusyat LS6 1 1Se 0 3L =019

Cag. ud.1x 1158-0 4163 4 hUs-
Cps: 15814 \-63.0-)\'69-'-1+\;‘1(9.-H\.53-‘\+h§0.o+ ‘Ln|&.H'z,l-\""llO‘-o'l'\'.Z.ll
2 vyl
Ceg- 1031416804 1,09 4 15Std 158+ A164.0 41756 x2.06.0 42:06.041 0 w4
= - 3

Chs: 1,684 11800 + 21 15" e HiEeS & Hoe:

Ce5:1,8%.142.0 42. -t 1

(321061420 412 We3

gq,_\.§[,96,.(+\l§6-0-\—1,06-l4'1-\ 42.04V = 19}

132



. Aekivakion yee

0.67 | 056|074 b¢81.|o.a§ 6167 | 655 |0 |02 |0185
o0 [~e2z[-b0y|0nS one o) o | o |6 |eng
03 |om |-o 083 |-0/T o3| 6,11 o |e |o
0154|007 [0108| 0T 049 | 059|077 | 068 |0 |19
2y 2 [ 1w [10E3]13 2y 20 [V (s {103
=
© Mo Pooling

0167|0174 0,82 6:85

0.36| 0" | 0T | Ou®

6,59 oz|e, |6

L’“’" 2wt [ hm uay
—

-Folly Connected lowgt

- Plagte nang

07 [074| 08| 0,85 o

036 |oM |0 o :E

059|027 | 6.1 | O

38 2y [v7u] 1)

133



Ackivakion lowee

SCx) =/‘__;M-o.ee
e

gC‘L‘L)-. ,‘-_n;-.m" 067
e

5(,5-5')-_,_\_,_ ~0k9
Me-o'n

B \ 1070
SChy) = —os

11e

\ . 0164
sCx8):—pg”
1xe
2 056
5C0) = gy
1te
1 054
SLvLu)‘-..—-L_;; !
(R
v L0054
SC%\?.? = /To—n !
14Q
S 0i®)

Gleiihs st

sCan) = —— 28,89
(R4

SCK\C) '-./\_Tl;q-' 08¢
e

5Crg) =V _— 087
(e '3

Corrosion

\+e

—_—‘r

01627 Cith
14 0167
o8 {2
.95 °

-] [}
ol jos2
. (<113
o018 0§
o | |0
o 0:56
(ZX} G5
O _OLS_‘(_
213 LICAR
20 | ﬂ
w?4 013{
hg)} 0,87

Cracke

134



+Loss Foncbeon
Mengaonakean Binoty Cross Enttopy
ﬂ —
L: -,‘\T 53;.\09(_9: ) ¥Ci-y0). l’g(:\—'j—f)
Hako diolagatbon nlesd :
Lz ',‘i.o. log (o )4 (1-0).109(1-0166) » 01234.-2 0,468
L T \03(0.67) +(-0) .log(\-o.es)-. S4B oL uo.-L - ~01U4¥
2
(2.1 0.\0g(0i69) 4 (1-0)-log (1-0:69)= 0,26 4.2 : - 0150F
=

Lej -1 o log (0700 4 1-0)-109(1-0170) s 026 (o orFe™

2

Ls: -1 o \og (158D + (1-0) o1 -0i5€ ) 201882 +-oi3t
2

Les -t 0-\og(0:62) 4 (1-0)log(1-0:52) 201159 2 2-01%)8
ki 5

Lo:-) .0_\0(3(0,%) +(|.o).|o9(\-od‘3) 200163 -2 :-0132¢
2

(8- - L o.log(0:s4) y (i-0)- leg(.~om«) 10168 .2 2701336
2

Lg-.-‘,.o.log(o.eqﬂc\-o). log C1-0164) 202 .z 2O U4
2

L‘o-"‘\"o'lQS(o‘cé)"’C\-O)-‘OSCl-Olse) 10,1782 B

%

Cove -_'_@[09(0-5‘() -\C\-o). \o_g(,p-o,ga.o: G . -0133 6
2

Lz, -),.o.\os(o.sb\) -\-C\-o).\og (\-6150) 1 01\68 .2 = -O1BE
T

Ly =~l.o- log(,o.gd 1(1-0). losc\-o\QO $0/5L.-2 *-hoY
2

bigs-), 0.\og(e‘&s)-}C\—O)v‘OS(l-On&%)-.o.q79.-7_ 20,958
2

Lig: -L p.log (0.35)*(\-03.\030-6.0:): oY) .- 0§12
2

e - '_J‘ & (OSCM@?) +Ci-0) .|03C\"°l@7): o4y 3,2 :-01886
PR

Ly..) .

2 60-'-\66'-0.q0-0\508—o,f1.1-0.'s76 ~03\F ~0)326 ~0)336-0,44L-0,356 '°l336‘°|3}6 ~

-%\IO‘('Olgg@-o,&LZ"O[&ab)
- 083

135
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