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0. Hyperparameter 273

4 _ )
leaning_rate = le—4

batch _size = 64

epochs = 20
\_ Y

learning_rate : | A3} 20| ot &
batch_size: oH210]| HIH 2| |O|E{ E &5 St=X| 278
epochs : M A| O|O|HE & 2| Bt F o= =X 28



1. Python Package import

/?}om tensorflow import keras *\\

import tensorflow as tf
from tensorflow.keras import layers as 1

import numpy as np
from tgdm import tqdm
import matplotlib.pyplot as plt

import tensorflow as tf
# “tensorflow” 2t O|EQ| EE& =22 “tf” 2t= YEHS=E A

from tensorflow import keras
# “tensorflow” 2t= Z=0|A "keras” 2l= E==2 =22=

\\irom time import time 4//
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2. Load Dataset

/;hist = keras.datasets.fashion_mnist
(train_x, train_y), (test x, test y) = mnist.load _data()

~

print("Train image shape :", train_x.shape)

print("Test image shape :", test x.shape)

print("Train label shape :",train_y.shape)
(

"Test label shape :",test_y.shape)

AN

Qrint

(Train image shape : (60000, 28, 28)
Test image shape : (10000, 28, 28)
Train label shape : (60000,)

\_Test label shape : (10000,)

keras.datasets.mnist.load data()

# keras 25 LHEC| mnist datasetS =og=2.

# =222 OOH&= train_{x,y}, test_{x,y}=E 47tX| Numpy BHE+ZE 7IX|12 .
= WIS A O]

# Numpy 'H=2| ZZ x.shapeE S HIO|H HEE =2 =
7
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3. Custom Dataset Preprocessing : 1/4 Start

\
# validation / training Split Done
train_dataset = tf.data.Dataset.from_tensor_slices((train_x, train_y))
valid_dataset = tf.data.Dataset.from_tensor_slices((val_x, val_y))
\fest_dataset = tf.data.Dataset.from_tensor_slices((test_x, test_y)) y

HAH Holy 2HE 44 tf.data.DatasetO]

*_dataset = tf.data.Dataset.from_tensor_slices((x_x, *_y))
# tf.data.Dataset.from_tensor_slices ©+E At2d| HO|H,2tHS UASIH HAH
Ho|le A& dd
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3. Custom Dataset Preprocessing : 2/4
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def pre_processing(image, label):
image = tf. cast(lmage dtype tf float32) # cast t
image /=255.0 # normalizatio
return 1mage, label

train_dataset = train_dataset.map(pre_processing)
valid_dataset = valid_dataset.map(pre_processing)
test_dataset = test_dataset.map(pre_processing)

custom dataset It MK 2| &d+E HZ St= L%
Dataset.map = AREd| ™A 2| &2 OO[E A
O|OlX| XtM|Z CtE|OF SH7| IZE0| reshapeE X2
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3. Custom Dataset Preprocessing : 3/4

(

train_dataset = train_dataset.shuffle(train_data _size).batch(batch_size)
test dataset = test dataset.batch(batch size)
valid dataset = valid _dataset.batch(batch _size)

\.

Dataset 282 Tl

train_dataset = train_dataset.shuffle(train_data _size).batch(batch_size)
# Dataset.shuffle(HIHAIO|=)E ALEY HIO|HE =AE Qo= Tts

# Dataset.batch(Hf{X|AIO|=)E AtESH OIO|H =AZ R 7™ 7tH 22X 478
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Shuffle, Batch= Cf dataset=2 Bgtet
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3. Custom Dataset Preprocessing : 4/4 End

4 )

print(train_dataset.element_spec)
print(test_dataset.element_spec)

print(valid_dataset.element_spec)
\. J

Dataset ™S TIA

shuffle, batch=Cl dataset2 PHetel, dataset.element_spec 22 EHEIL|E 00| H

AEfE =20l & = U=
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4. Model Build : Encoder 8 9]

/iayers = | R
# Encoder

1.Conv2D(filters=32, kernel _size=3, strides=1, padding='same’),
1.ReLU(),

1.MaxPoo12D(pool_size=(2,2)),

.Conv2D(filters=64, kernel _size=3, strides=1, padding='same’),
.ReLU(),
.MaxPool12D(pool _size=(2,2)),

—~ —~

~—

.Conv2D(filters=128, kernel size=3, strides=1, padding='same’),
-Ll ReLU(),
!
. # O[O & )

AutoEncoder®| Ecoder LIE 9|

12
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4. Model Build : AutoEncoder

Input Output
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AutoEncoder® =8 Zt2 Q& o] ZAIR St= atE St&56t= HIX|E su-o|q
QS Encoder® =1 L=El QU (Code)ES Decoderz Zstozn {SUo| st
HOolHe| 5&dE =t=otA .
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4. Model Build : Decoder 2 9|

4 )
Decoder & HO[X[OA] A&

.Conv2DTranspose(filters=64, kernel size=4, strides=2, padding='same'),
.ReLU(),

.Conv2DTranspose(filters=32, kernel size=4, strides=2, padding='same'),
.ReLU(),

Interpolation

.Conv2D(filters=16, kernel size=3, strides=1, padding='same'), 1.RelLU(),
.Conv2D(filters=1, kernel _size=3, strides=1, padding='same’),
.Activation(tf.nn.sigmoid)

—~ —~—~ %~~~ %

AutoEncoder®| Decoder LIE HO9
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4. Model BUI|C| AutoEncoder Model A /A
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model = keras.Sequential(layers)
model.build(input_shape=(None,28,28,1))
loss_funcion = keras.losses.MeanAbsoluteError()
optimizer = keras.optimizers.Adam(
learning_rate=1leaning_rate)
train_loss = keras.metrics.Mean(name='train loss')
test_loss = keras.metrics.Mean(name="'test loss')
model.summary ()

\.
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5. Logging using TensorBoard

e N
summary_writer = tf.summary.create_file_writer(

logdir="'tensorboard/logs{}"'.format(time()),
filename_suffix='AutoEncoder"')

\_ y
ot I8 & EYHEl= loss, 82, =8 GOl &2 AlA2IoI & = Us =
tf.summary.create_file_writer()E & summary_writerE dd, Ol S|
OIHE " & = US

:

- Az
- D8 g HE|
- 2D, 3D h|O[H

- S2AEIY 5
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6. Train step build

/def train_step(images): \

with tf.GradientTape() as tape:
pred = model(images,training=True)
loss =loss_funcion(images,pred)
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gradients = tape.gradient(loss, model.trainable_variables)

optimizer.apply_gradients(zip(gradients,model.trainable_variables))
train_loss(loss)

\ return pred j
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6. Test step build
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/;éf test_step(images): )
pred = model(images, training=False)
loss = loss_funcion(images, pred)

test_loss(loss)
return pred

(
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from tgdm.notebook import tqdm

for images in test_dataset.take(1):
sample_images = 1images

for epoch in range(epochs):
TRAIN(+ LOGGING)
TEST(+ LOGGING)

for images in test_dataset.take(1):
sample_images = 1image

= [H|O|HE oSfL} 2FoF =CF. H|O|E Aol take(7H=)

= HiX) 2l HO|HE ®Oot = = RUC .
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7. Training(TRAIN )
//;bar =
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for i, images in enumerate(pbar):

tqdm(train_dataset,total=(train_data_size//batch_size)+1)
train_pred =

= train_step(images)
pbar.set_description('[%d/%d] Loss: %0.4f

% (epoch+1, epochs,

train_loss.result()))
if 1% 10 == 0:
\\h LOGGING

tqdm() 2 Ht=9| ZIH

ALt
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enumerate(pbar)= 4 &t
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7. Training(LOGGING)

//gémple_pred = test_step(sample_images) ﬁ\\
itr = optimizer.iterations.numpy()
with summary writer.as_default():
tf.summary.scalar('Train/loss(MAE)',train_loss.result(), step=itr)
tf.summary.image('Train/Image',train_pred, step=itr)
train_loss.reset states()
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tf.summary.scalar('Sample/loss(MAE)"',test _loss.result(), step=itr)
tf.summary.image('Sample/Image',sample_pred, step=itr)

\\‘_ test_loss.reset_states() 4,/

&N et WS GIo|ElE AfEol M= O[O X|E StLt =8, Zsdr MS O|0X|&
Tensorboard2 A|Z3 ot &, ME O|0|X|e] &4 Zi(loss)E TensorboardE &5l
dsf=E2 A2t}

tf.summary.{scalar,image}S Sof A2Ze2} 41} O
o)

O/X|£ TensorBoard® HY =
oM, 'Sample/loss(MAE)’ @ Z'2 O|E8 MH e

|
j 2tz 72 o 4

21



CEEEEE Glo|E| Hxal ]

L&
20
mf>
Ha
ne
ol

8. Test(TEST + LOGGING)

//;;r i,images in enumerate(test_dataset): _ﬁ\\

o

test_pred = test_step(images)
if 1 % 3 == 0:
with summary_writer.as_default():
tf.summary.scalar('Test/loss(MAE) "', test_loss.result(),step=opt
imizer.iterations.numpy())
tf.summary.image( 'Test/Image',test_pred,step=optimizer.iterati

ons.numpy())

test _loss.reset_states()

n=

HXAE Hojy ME Arg¢ H2XAE

|
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9. SAVE & LOAD using h5 format
fiiébéth:'autoencoder.h5'
model.save(filepath)
hodéiw: None
\\Todel = keras.models. load_model(filepath)
(def make_grid(images): Load Bl B 0| E|AEZ Bt &t )

images = []

for i in range(0,64,8):
im_list = [pred[index] for index in range(i,i+8)]
images.append(tf.concat(im_list,1))

\_ return tf.concat(images,0)

23
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9. SAVE & LOAD using h5 format

//;red = model.predict(sample_images) ﬁ\\
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image = make_grid(pred)
tf.keras.preprocessing. image.save_img( 'pred_image.png', image)

image = plt.imread('pred_image.png')
plt.imshow(image, cmap=plt.cm.binary_r)

\\Elt.show() ,//

%ﬂ%mE%W*“‘WWHE RS AlZ=} oL,
make_gridE 3| Z= T 6470 (1H{X|) O|O|X|E 88 HIEZE Tt=0

tf.keras.preprocessmg image.save_imgE &9l 'pred_image.png' O|F2=
SESgeli=

XZtEl O|0|X|= matplotlibE AE2d| A|Zt3}
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Aol O|0|X| O|0|X| & 13l &= 0o[0|X| 2 P2ALE 517 A3l & &= O|B[XA| O|0|X| & o5& A2 gaAeE 5o Aol X £ Jolld X2 YA L 37|

[Hint] [Hint] [Hint]
1. MME| g0 M X5 = O|D[X| 4557 1. T 2| 20 M X8l & = 0| O|X| 457 1. % B0l Mol A= O] O] x| 443517
2. &4 B (loss) HY 2. =4 2 (loss) HE .22 B (loss) HE
3.00Med m 3 = D= 0[0o] A 22 BtE7]) 3. HAEE 3] BEo|oo M ZA Bt=2]) Ot A =7 2 £ gf|ojofoi A ZA THE7])

4. Train,Test step &




