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JIOJIATOK A

[Tpuxnaau mporpaMHUX KOAIB

®parment koxy Ha Python, mo peaiizye Mojaens, onvcany y Hiapo3imi
3.2. ®parMeHT BKIOYa€e MOOYIOBY, HABUAHHS Ta JICMOHCTPAIlIO PE3yJIbTaTiB

poboTH MOJIeTI.

import numpy as np

import matplotlib.pyplot as plt

from tensorflow.keras.datasets import mnist

from tensorflow.keras.layers import Input, Dense, Reshape,
Flatten, Conv2D, Conv2DTranspose

from tensorflow.keras.models import Model

from tensorflow.keras.optimizers import Adam

from tensorflow.keras.callbacks import EarlyStopping
(x_train, ), (x_test, ) = mnist.load data()

x_train = x_train.astype('float32') / 255.0

x_test = x_test.astype('float32') / 255.0

x_train = np.expand _dims(x_train, axis=-1)

x_test = np.expand dims(x_test, axis=-1)

noise factor = 0.5

x_train_noisy = x_train + noise_factor *
np.random.normal(loc=0.0, scale=1.0, size=x_train.shape)
X_test noisy = x_test + noise factor *
np.random.normal(loc=0.0, scale=1.0, size=x_test.shape)
x_train_noisy = np.clip(x_train_noisy, 0., 1.)

x_test noisy = np.clip(x_test noisy, 0., 1.)
input_shape = (28, 28, 1)

latent _dim = 128

# Encoder

inputs = Input(shape=input_shape)

x = Conv2D(32, kernel size=3, strides=2,
activation='relu', padding='same')(inputs)
x = Conv2D(64, kernel size=3, strides=2,
activation='relu', padding='same"')(x)

x = Flatten()(x)

latent_repr = Dense(latent_dim)(x)

# Decoder
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x = Dense(7 * 7 * 64)(latent_repr)

x = Reshape((7, 7, 64))(x)

x = Conv2DTranspose(32, kernel size=3, strides=2,
activation="relu', padding='same')(x)

decoded = Conv2DTranspose(1l, kernel size=3, strides=2,
activation="sigmoid', padding='same')(x)

# Autoencoder model

autoencoder = Model(inputs, decoded)
autoencoder.compile(optimizer=Adam(1r=0.0002), loss='mse')
early stopping = EarlyStopping(monitor=‘val loss"',
patience=5, restore best weights=True)
autoencoder.summary()

epochs = 10

batch size = 128

history = autoencoder.fit(x_train_noisy, x_train,
validation data=(x_test noisy, x test),

epochs=epochs,
batch_size=batch_size, callbacks=[early_ stopping])
denoised test images = autoencoder.predict(x_test noisy)

# Display original, noisy, and denoised images

n = 10

plt.figure(figsize=(20, 4))

for i in range(n):
# Original images
ax = plt.subplot(3, n, i + 1)
plt.imshow(x_test[i].reshape(28, 28), cmap='gray"')
plt.title("Original™)
ax.get xaxis().set visible(False)
ax.get yaxis().set visible(False)

# Noisy images

ax = plt.subplot(3, n, i + 1 + n)

plt.imshow(x_test noisy[i].reshape(28, 28),
cmap='gray"')

plt.title("Noisy")

ax.get xaxis().set visible(False)

ax.get yaxis().set visible(False)

# Denoised images
ax = plt.subplot(3, n, i + 1 + n + n)
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plt.imshow(denoised test images[i].reshape(28, 28),
cmap='gray"')
plt.title("Denoised")
ax.get xaxis().set_visible(False)
ax.get yaxis().set visible(False)
plt.show()

®dparment koay Ha Python, 1o peainisye Moeib, OMUCaHy y HiAPO3Iimi
3.3. ®parMeHT BKIIOYa€E TOOYIOBY, HaBUaHHS Ta JEMOHCTPAIli0 PE3yJIbTaTiB

poOoTH MoIei

import numpy as np

import matplotlib.pyplot as plt

from tensorflow.keras.datasets import mnist

from tensorflow.keras.layers import Input, Dense, Reshape,
Flatten, Conv2D, Conv2DTranspose

from tensorflow.keras.models import Model

from tensorflow.keras.optimizers import Adam

from tensorflow.keras.callbacks import EarlyStopping
(x_train, ), (x_test, ) = mnist.load data()

x_train = x_train.astype('float32') / 255.0

x_test = x_test.astype('float32') / 255.0

x_train = np.expand _dims(x_train, axis=-1)

x_test = np.expand dims(x_test, axis=-1)

noise factor = 0.5

x_train_noisy = x_train + noise_factor *
np.random.normal(loc=0.0, scale=1.0, size=x_train.shape)
X_test noisy = x_test + noise factor *
np.random.normal(loc=0.0, scale=1.0, size=x_test.shape)
x_train_noisy = np.clip(x_train_noisy, 0., 1.)

x_test noisy = np.clip(x_test noisy, 0., 1.)

import tensorflow

input_data = tensorflow.keras.layers.Input(shape=(28, 28,
1))

encoder = tensorflow.keras.layers.Conv2D(64, (5,5),
activation='relu') (input_data)

encoder =
tensorflow.keras.layers.MaxPooling2D((2,2)) (encoder)



encoder = tensorflow.keras.layers.Conv2D(128, (3,3),
activation='relu')(encoder)

encoder =
tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

encoder = tensorflow.keras.layers.Conv2D(256, (3,3),
activation="relu')(encoder)

encoder =
tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

decoder = tensorflow.keras.layers.Conv2DTranspose (256,
(3,3), activation='relu')(encoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(128,
(3,3), activation='relu')(decoder)

decoder =
tensorflow.keras.layers.UpSampling2D((2,2))(decoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(64,
(3,3), activation="relu')(decoder)

decoder =
tensorflow.keras.layers.UpSampling2D((2,2)) (decoder)

decoded = tensorflow.keras.layers.Conv2DTranspose(1,
(5,5), activation="relu')(decoder)

autoencoder =

tensorflow.keras.models.Model (inputs=input_data,
outputs=decoded)

autoencoder.compile(loss="mse', optimizer='adam')
autoencoder.summary()

autoencoder.fit(x_train_noisy, x_train, epochs=10,
batch_size=64, validation data=(x_test noisy, x test))
denoised test images = autoencoder.predict(x_test noisy)

# Display original, noisy, and denoised images
n = 10
plt.figure(figsize=(20, 4))
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for i in range(n):
# Original images
ax = plt.subplot(3, n, i + 1)
plt.imshow(x_test[i].reshape(28, 28), cmap='gray')
plt.title("Original™)
ax.get xaxis().set_visible(False)
ax.get yaxis().set_visible(False)

# Noisy images

ax = plt.subplot(3, n, i + 1 + n)

plt.imshow(x_test_noisy[i].reshape(28, 28),
cmap='gray"')

plt.title("Noisy")

ax.get xaxis().set _visible(False)

ax.get yaxis().set visible(False)

# Denoised images

ax = plt.subplot(3, n, i + 1 + n + n)

plt.imshow(denoised test images[i].reshape(28, 28),
cmap="gray"')

plt.title("Denoised")

ax.get xaxis().set visible(False)

ax.get yaxis().set _visible(False)
plt.show()

®parment koxy Ha Python, mo peainizye Monens, onucany y migpo3iii
3.4. ®parMeHT BKJIOYa€ MOOYAOBY, HaBUYAaHHS Ta JEMOHCTpPAIlI0 pe3yJbTaTiB

poOOTH MOJIETII.

import numpy as np

import matplotlib.pyplot as plt

from tensorflow.keras.datasets import mnist

(trainX, trainy), (testX, testy) = mnist.load data()
print('Training data shapes: X=¥%s, y=%s' % (trainX.shape,
trainy.shape))

print('Testing data shapes: X=¥ks, y=%s' % (testX.shape,
testy.shape))

for j in range(5):



plt.
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i = np.random.randint(0, 10000)
plt.subplot(550 + 1 + j)
plt.imshow(trainX[i], cmap='gray')
plt.title(trainy[i])

show()

# Adding Noise to the dataset

def

def

for

guassian_noise(image):

r,c= image.shape

mean = O

var = 0.1

sigma = var**0.5

gaussian = np.random.normal(mean,sigma, (r,c))
gaussian = gaussian.reshape(r,c)

noisy = image + gaussian

return noisy

salt _and_pepper_noise(image):
ratio = 0.9

amount = 0.1

noisy = np.copy(image)

salt count = np.ceil(amount * image.size * ratio)
coords = [np.random.randint(@, i - 1, int(salt count))
i in image.shape]

noisy[coords] = 1

pepper_count = np.ceil(amount* image.size * (1. -

ratio))

coords = [np.random.randint(@, i - 1,

int(pepper_count)) for i in image.shape]

def

def

noisy[coords] = ©
return noisy

poisson_noise(image):

vals = len(np.unique(image))

vals = 2 ** np.ceil(np.log2(vals))

noisy = np.random.poisson(image * vals) / float(vals)
return noisy

speckle noise(image):

r,c = image.shape

speckle = np.random.randn(r,c)
speckle = speckle.reshape(r,c)
noisy = image + image * speckle
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return noisy

def add_noise(image):
p = np.random.random()
if p <= 0.25:
print("Guassian")
noisy = guassian_noise(image)
elif p <= 0.5:
print("SnP")
noisy = salt_and_pepper noise(image)
elif p <= 0.75:
print("Poison")
noisy = poisson_noise(image)
else:
print("speckle")
noisy = speckle noise(image)
return noisy
print ("Corrupted Example Samples")
for j in range(9):
i = np.random.randint(0, 10000)
plt.subplot(330 + 1 + j)
noisy = add _noise(trainX[i]/255)
plt.imshow(noisy, cmap='gray"')
plt.show()
train_clean = [image/255 for image in trainX]
test _clean = [image/255 for image in testX]

train_noisy = [add noise(image/255) for image in trainX]
test noisy = [add_noise(image/255) for image in testX]

train_clean = np.reshape(train_clean, (60000, 28, 28, 1))
test clean = np.reshape(test clean, (10000, 28, 28, 1))

train_noisy = np.reshape(train_noisy, (60000, 28, 28, 1))
test noisy = np.reshape(test noisy, (10000, 28, 28, 1))

print (train_clean.shape, train_noisy.shape,
test clean.shape, test noisy.shape)
import tensorflow

input_data = tensorflow.keras.layers.Input(shape=(28, 28,
1))
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encoder = tensorflow.keras.layers.Conv2D(64, (5,5),
activation='relu') (input_data)

encoder =
tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

encoder = tensorflow.keras.layers.Conv2D(128, (3,3),
activation='relu')(encoder)

encoder =
tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

encoder = tensorflow.keras.layers.Conv2D(256, (3,3),
activation='relu')(encoder)

encoder =
tensorflow.keras.layers.MaxPooling2D((2,2))(encoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(256,
(3,3), activation="'relu')(encoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(128,
(3,3), activation='relu') (decoder)

decoder =
tensorflow.keras.layers.UpSampling2D((2,2))(decoder)

decoder = tensorflow.keras.layers.Conv2DTranspose(64,
(3,3), activation='relu') (decoder)

decoder =
tensorflow.keras.layers.UpSampling2D((2,2))(decoder)

decoded = tensorflow.keras.layers.Conv2DTranspose(1,
(5,5), activation="relu')(decoder)

autoencoder =

tensorflow.keras.models.Model (inputs=input_data,
outputs=decoded)

autoencoder.compile(loss="mse', optimizer='adam')
autoencoder.summary()

autoencoder.fit(train_noisy, train_clean, epochs=10,
batch_size=64, validation_data=(test noisy, test clean))
offset=92



print("Noisy test images")
for i in range(9):

plt.subplot(330 + 1 + i)

plt.imshow(test noisy[i+offset,:,:, -1], cmap='gray')
plt.show()

# Reconstructed Images
print ("Cleaned Version(Denoising Autoencoder):) ")
for i in range(9):
plt.subplot(330 + 1 + 1)
output =
autoencoder.predict(np.array([test_noisy[i+offset]]))
op_image = np.reshape(output[0]*255, (28, 28))
plt.imshow(op image, cmap='gray')
plt.show()
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