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# Data ALugmentation
train_datagen =

ImageDataGenerator |

# zrandomly rotate
# ERandomlsy

rotation_range=0

0.1,
width shift range=0.1
height shift range=l.1
horizontal flip=True,
wertical _flip=True)

TOOM_Yange

images 1in the range 5 degrees
zoom 1mage 10%
# randomly shift

images horizontally 10%

# randomly zhift vertically 10%

# randomly flip
# zrandomly flip

images
images
images
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Train set 80% 3698
Val set 10% 372
Test set 10% 372
2.2 DCGAN
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def generator(z, output_channel_dim, training):
with tf.variable_scope("generator”, reuse= not training):

* Exax102¢

fully_connected = tf.layers.dense(z, &*5+1624)
fully_connected = tf.reshape{fully_connected, (-1, 5, 3, 1824)}
fully_connected = tf.nn. lesky_relu( fully_connected)

# EX8X1924 -> 16X16X512

trans_convi = tf. layers.convad_transpose (:
batch_trans_convi = tF.layers.batch_normalization(inputs
trans_convl_out = tf.nn. leaky_relu(batch_trans_convl, name

* 16x164512 > 32x32:256

trans_conv2 = tf.layers.convad_transpose(.

trans_convi, training=training, epsilon=EPSILON, mame="batch_trans_comvi')
trans_convl_put”)

t:

batch_trans_conv2 = tf.layers.batch_normalization(inputs = trans_com, training=training, epsilon=ERSILON, name="batch trans_com2")

trans_conva_out = tf.nn.leaky_relu(batch_trans_convz, name

# 30X304256 -> G4XESYIZE

‘trans_convz_out")

trans_conv3 = tf.layers.convad_transpose(inputsstrans_convz_out, filters=128, kernel _sizes[s,s],

padding="sAME"
kernel mlnallzewtf truncated_nenmal_initializer(stddev-WETGHT_INIT_STODEV),
name="tra =)

batch_trans_conv3 = tf.layers.batch ru‘mallza‘tmn(lnputs = trans_cons3,

epsilon=EPSTLON,
name="batch_trans_convi")

trans_conv3_out = tf.nn.leaky_r rElu(Da((h trans_conv3,

# 64X64X128 > 128X128X64
trans_conva = tF

~ayers. convad_transpose(:

="trans_convz_out")

uts
Filters=e2,
kernrl size=[5,5],
stri
anmg S

kernel mluallzewtf truncated_nenmal_initializer(stddev-WEIGHT_INLT_STODEV),
rans_comv4")

batch trans_conv+ - tf.layers.batch normalization(inputs - trans_conve,

)

trans_conva_out = tf.nn. leaky_relu(batch_trans_convd,

= lzsxlz&xsd -> 128x1283
logits

Ut = tf.tann(logits, names
return outs

name="trans_conv4_out")

tf.layers. conv2d_transpose (inputs=trans_conva_out,
i

stridese{1,1],

padding="saE",

kernel mmaum— . truncated_normal_initislizer(stddev=hEIGHT_TNIT_STODEV),
5"}

out”)

B 4 ~ Generator #2.;% 75
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uts=fully_connected, filters=s12, kernel_size=[5,5], strifes=[2,2], padding="Sa¥E", kernel_initializer=tf.truncated_normal_initializer(stddev=4EIGHT_INIT_STODEV), name="trans_convi')

=trans_convi_out, filters=25s, kernel size=[s,5], strides=[2,2], padding="SaME", kernel initializer=tf.truncated normal initializer(stddev=WEIGHT_INIT_STODEV), name="trans_comvz")



def discriminator(x, reuse)
with tf.variable_scope("discriminator”, reuse=reuse):

#128%128*3 ->  Adxfdnfd

convl = +tf.layers.conv2d(inputs=x.filters=6G4, kernel_size=[5,5]. strides=[2.2], padding="SaME",
kernel_initializer=tf.truncated normal initializer (stddev=WEIGHT INIT_STDLEV).
name=" convl’ )

batch_norml = +tf.layers.batch_normalization(conwl, training=True.epsilon=EPSILON, name='batch_norml™)

convl_out = +tf.nn.leaky_relu(batch_norml, name="comvl_out”)

# Adxfidxfid-> 32m32x128

conv2 = tf.layers.conv2d(inputs=conwvl_out,filters=128,kernel_size=[5. E].strides=[2, 2], padding="5SAME",
kernel_initializer=tf. truncated_normal_initializer(stddev=WEIGHT_INIT_STDDEY).
name=" comv2’ )

batch_norm2 = tf.layers.batch_normalization(convZ, training=True, epsilon=EPSILON. name="batch_norn2’ )

convZ_out = +tf.nn.leaky_relu(batch_normZ, name="comvZ_out”)

# 32x32x128 -»  16x16m266

convd = tf.layers.conv2d(inputs=conv2_out, filters=256, kernel_size=[5. E].strides=[2, 2],padding="5SAME",
kernel_initializer=tf. truncated_normal_initializer(stddev=WEIGHT_INIT_STDDEY).
name=" comvi’ )

batch_norm3 = +tf.layers.batch_normalization(conv3, training=True, epsilon=EPSILON. name="batch_norma’ )

convd_out = +tf.nn. leaky_relulbatch_norm3, name="conv3_out”)

# 18x18x256 -> 16x16=512

convd = tf.layers.conv2d(inputs=conv3_out,filters=512, kernel_size=[5. E].strides=[1, 1],padding="5SAME",
kernel_initializer=tf. truncated_normal_initializer(stddev=WEIGHT_INIT_STDDEY).
name=" comvd’ )

batch_normd = tf.layers.batch _normalization(convd, training=True, epsilon=EPSILON. name="batch_normd’ )

convd_out = +tf.nn. leaky_relulbatch_normd, name="comvd_out”)

# 16x18x612 -> 8xBxl1024

convh = tf.layers.conv2d(inputs=convd_out,filters=1024, kernel_size=[5, &],strides=[2. 2].padding="SANE".
kernel_initializer=tf.truncated_normal_initializer (stddew=WEIGHT_INIT_STDDEV).
name=" convi’ )

batch_normf = tf.layers.batch_normalization(convh, training=True, epsilon=EPSILON. name="batch_nornf )

convi_out = +tf.nn. leaky_relu(batch_normb, name="convb_out”)

flatten = tf.reshape(comvi_out, (-1, S*Bx1024))
logits = +f.layers.densze(inputs=flatten,
units=1,
activation=None)
out = tf, zigmoid{logits)
return out, logits
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# Hyperparametersz

IMLGE _SIZE = 128
MNOISE_SIZE = 100

LE.D = 0.00001

LR ¢ = 0.0004

BATCH SIZE = fi4d

EPOCHS = &00

BETLl = 0.%&

WEIGHT INIT_STDDEV = (.02
EPSILON = 0.00005
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° train_count. transpose (). plot(kind="bar’, figsize=(12,10))

[+ <matplotlib.axes._subplots.AxesSubplot at ex7f8egeesdese>
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° train_count.transpose (). plot(kind="bar’, figsize=(12,10))

[+ <matplotlib.axes._subplots.AxesSubplot at @x7fd2d&c3119@>
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VGG16 2 42375 1 Bl 14 2 R 17 #7

Model: “vggle"

/

Layer (type) Output Shape Param #
input_2 (InputLayer) [(None, 48, 48, 3)] g
blockl_convl (Conv2D) (None, 48, 48, 64) 1792
blockl_conv2 {Conv2D) (None, 48, 48, &84) 36928
blockl_pool (MaxPooling2D) (MNone, 24, 24, 64) 2]
block2_convl (Conv2D) (None, 24, 24, 128) 73856
block2_conv2 (Conv2D) (None, 24, 24, 128) 147584
block2_pool (MaxPooling2D) (Mone, 12, 12, 128) 8
block3_convl (Conv2D) (None, 12, 12, 256) 255168
block3_conv2 (Conv2D) (Mone, 12, 12, 256) 502838
block3_conv3 (Conv2D) (None, 12, 12, 256) Sopas8
block3_pool (MaxPooling2D) (None, 6, 6, 256) 2]
block4_convl (Conv2D) (None, &, 6, 512) 1128168
block4_conv2 (Conv2D) (Mone, 6, 6, 512) 2359808
blockd_conv3 (Conv2D) (Mone, 6, 6, 512) 2359883
block4_pool (MaxPooling2D) (None, 3, 3, 512) 5]
block5_convl (Conv2D) (Mone, 3, 3, 512) 2359883
block5_conv2 (Conv2D) (None, 3, 3, 512) 2359388
blockS_conv3 (Conv2D) (Mone, 3, 3, 512) 2359803
block5_pool (MaxPooling2D) (Mone, 1, 1, 512) [}

Total params: 14,714,688
Trainable params: @

Non-trainable params: 14,714,688

B 14 ~ VGG16 2_ 425 75 1
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model = models. Sequertial ()

model. add (baze_model)
model. add{layers. Flatten())

model. add (layers. Dense (4096, activation="relu’, name="FC17 1)

model. add{layers. Denze (4096, activation=" relu’, name="FC2" )}

model. add (layers. Dropout (0. 5) )

model. add{layers. Denze (1000, activation=" softmax’ . name="predictions’ )

model. summary ()

Bl 15~ VGG16 2 #2545 2

Model: "sequential 3"

Layer (type)

vgglé (Functional) (Mone, 1, 1, 512} 14714688
flatten_3 (Flatten) (Mone, 512) a

FC1 {Dense) (Mone, 4296) 2181248
FC2 (Dense) (Mone, 4896) 16781312
dropout_3 (Dropout) (Mone, 4@96) a
predictions (Dense) (Mone, 5) 28485

Bl 16 ~ VGG16 2 #2575 3

lrd = ReducelRinPlateaulmonitor = “wal loszz’,patience = 20
cverbose = 1|, factor = 0.50, min lr = 1le-10)

B 17 ~ VGG16 z_ #2575 4
¢ * ReduceLROnPlateau 2_ {35 5 % #3l: F 3% n i3 { 4> :T‘/T_AE'_ 7 —
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History of Accuracy History of Loss Histary of AUC History of Precision History of F1-score
— training 1 — training 090 { — training — training
= validation = validation - validation = validation
095
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B 18~ VGG16 it i7 &% 1

test_datagen = TInmageDataGenerator ()

test_generator = test_datagen.flow from_directory(test_dir, batch_size=6d4,
target_size=(48, 48],
use_nultiprocessing=True)

class_mode=" categorical )
model. evaluate (test_generator,

Found 657 images belonging to & classes.
979 [ 1 - Tl 9=/step — lozs

1.3014 - accuracy: 0.8639 - precision: 0.6824 — recall: 0.5978 - auc: 0.8689 - f1_score: 0.6377

B 19 VGGI6 R 7% 2

train dir = " fcontent/drive/MyDrive/project2/CE-48-5/train/
test_dir = ' foontent/drive/MyDrive/project2/CE-48-5/test/’
val dir = ' f/content/drive/MyDrive/projecte/CE-48-5/val/’
row, col = 48, 48

classezs = 3

Bl 20~ VGGI6 # 7 T &

% 3~ VGG16 & F#L B E w5

0.9497

0.8704

0.8639
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History of Accuracy History of Loss o History of AUC History of Precision History of F1-score
— training 0951 __ training
—— validation —— validation

0975 090

0950 085
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g 0900 g 075
g
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92900 055

10 0 E 0 10 20 30 o 10 20 30 o 10 2 EY
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> = 41
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test_datagen = ImageDataGensrator ()
test_generator = test_datagen.flow_from_directory(test_dir, batch_size=f4, target_size=(48, 48), class_mode="categorical’)
model. evaluate (test_generator. use_multiprocessing=True}
#print {’ Test lozs:’, score[0])
#print ’ Test accuracy:’, scorell])
Found 372 images belonging to § classes.
676 [ 1 - 48s 9s/=tep - loss: 1.0588 - accuracy: 0.9274 - precision: 0.831% - recall: 0.7984 - auc: 0.9272 - f1_score: 0.8130

Bl 22~ VGG16 #7847 5% % 2

train dir = ' fcontent/drive/MyDrive/CE—48-4U5 train/
tezt_dir = ' fcontent/drive /MyDrive /CE—48-0UG/ test,"
val_dir =  /content/drive MyDrive /CE—48-ATGval/”

row, col = 48, 451

clasges = 3

B 23
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Factor
Optimizer Epoch Dropout Batch Size
Level
Level 1 Adam 30 04 32
Level 2 AdaGrad 40 0.5 64
Level 3 Adadelta 50 0.6 128

4210 E % %
FHREFLEFE 62 LoB AR BB D 0E 3Pk B A
B0 Tl iRRY 3SF AR MR AR L TS e

% 619 E R %

Factor
Optimizer Epoch Dropout | Batch Size | Accuracy
Experiman
1 Adam 30 0.4 32 0.8995
2 Adam 40 0.5 64 0.9065
3 Adam 50 0.6 128 0.9280
4 AdaGrad 30 0.5 128 0.9199
5 AdaGrad 40 0.6 32 09113
6 AdaGrad 50 0.4 64 0.9274
7 Adadelta 30 0.6 64 0.9108
8 Adadelta 40 0.4 128 0.9258
9 Adadelta 50 0.5 32 0.9237
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Bl 24~ B EER 1

Found 372 images belonging to 5 classes.
3/3 [ ] - 35 1s/step - loss: 1.3792 - accuracy: 0.9280 - precision: 0.8251 - recall: 0.8118 - asuc: 0.9293 - £1_score: 0.8206
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