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# Simple v model
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def build model simple{fifohaiEls, num_classes):
model = Seguential{[

ConvaD(32, (2, 3}, activation='relu’, HONEENEIRE-FlA R as ,
MaxPooling2D({{2, 2}),

Comv2D{ed, (32, 2), activation="relu'},

MaxPooling2D{{2, 2}},

Comv2D(128, (3, 2}, activation='relu'},

MaxPooling2D{{2, 2}),

Flatten(},

Dense(128, activation='relu'),

Dropout(®.5},

Dense(num_classes, activation='scfimax')

model.compile{optimizer="adam',
loss="categorical_crossentropy’,
metrics=["'accuracy’])

return model

B s e s T
# ResNet58 model
B s e s T
def build model resnetSE(pdiaETls, num_classes):
i _ g ) p—
base_model = ResNet5@(weights="imagenet', include_top=False, Kl ol - ol=pRelty Y F-1ol= )

base _model.trainable = False #freeze the base model

model = Sequential(]
base model,
GlobalAveragePooling2D(),
Dense(128, activation='relu'),
Dropout(@.5),

Dense(num_classes, activationz'softmax')
1)
mc—del.compile{optimizer:‘adan4J
loss='categorical crossentropy',

metrics=["accuracy'])

return model
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# Data Generator - preprocess the data
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def create_data_generator(train_dir, valid_dir,
# Data cugmentation for training
train_datagen = ImageDataGenerator(
rescale=1./255,
horizental_ flip=True,
rotation_range=28,
Zoom_range=2.1,
brightness_range=[@.7, 1.3],
width_shift_range=8.1,
height shift range=0.1,

test_dir, batch_size=32, image_sizre=(416, 416)}):

# Only rescaling for velidation and test data

val_test_datagen =

ImageDataGenerator(rescale=1.,/255)

train_generator = train_datagen.flow_from directory(

train_dir,
target_size=image_size,
batch_size=batch_size,
class_mode="categorical’,
shuffle=True,

)
val generator = val_test_datagen.flow_from_directory(
valid_dir,
target_size=image_size,
batch_size=batch_size,
class_mode="categorical’,
shuffle=False,
)
test_pgenerator = val_test_datagen.flow_from_directory(
test_dir,
target _size=image size,
batch_size=batch_size,
class_mode="categorical’,
shuffle=False,
)

return train_generator, val_generator,

test_generator
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# Training the ResNet58 model

FEREEEERRER R LR R L RR LRI R R E R B IR LR R,

history = restNet5@ model.fit(train_gen, epochs=z1@, validation_data=zval_gen)

print("Done")

Epoch 1/18
31e/31e
Epoch 2/18
31e/31e
Epoch 3/18
3le/31e
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31e/31e
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3le/31e
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3le/31e
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31e/31e
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31e/31e
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31e/31e
Epoch 18/18
31e/31e
Done
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classification Roport:

precision recall fl-score  support

ain a.ae a.ea B.ga a8
al a.ae a.ed B.gad a1
aleff a.ae a.ed N ap
bb a.ag a.ea B.ga a
dal a.ag a.ea B.ga a1
dina a.ag a.ea B.ga a1
dhad a.ae a.ea B.ed a8
fa a.a31 1.ea B.Bs a1
guf a.ae a.ea B.ga a8
ghaan a.ae a.ed B.gad a1
ha a.ae a.ed N a1
haa a.ag a.ea B.ga a
joom a.ag a.ea B.ga o
kaaf a.ag a.ea B.ga o
khaa a.ae a.ea B.ed 91
1a a.ae a.ea B.ga a1
laam a.ae a.ea B.ga ag
[loa ] a.ae a.ed B.gad a1
raun a.ae a.ed N 85
ra a.ag a.ea B.ga 1
saad a.ag a.ea B.ga a1
scon a.ag a.ea B.ga a1
sheon a.ae a.ea B.ed 91
ta a.ae a.ea B.ga a1
taa a.ae a.ea B.ga a8
thaa a.ae a.ed B.gad a1
thal a.ae a.ed N a1
toot a.ag a.ea B.ga a1
W a.ag a.ea B.ga a3
ya a.ag a.ea B.ga o
yaa a.ae a.ea B.ed 91
Tay a.ae a.ea B.ga ag
ACCUracy B.B3 -
nacro awg a.ae a.e3 N 28B&7
woighted awg a.ag a.e3 B.ga 2867

C:\UsersiAdministrator\anaconda3lcnvs\Practical\LibYysite-packageshsklearntmetrics,_classification.py:1565: UndefincdMetricHarning:
ined and beinmg sot to BB in labels with no predicted samples. Use " zere_division” paramcteor to comtral this behawior.
_warn_prf{average, medifier, fo{mctric.capitalize()} is®, len{result))
Czyusershadrinistratorianacondad’envsPracticaliLibisite-packages sk learnymetricsy,_classification.py:1565: UndefinedMetriciarning:
ined and being sot to B8 in labols with no predicted samples. Use "zere_divicion” paramctor to comtral this behavior.
_warn_pri{average, medifier, f"{mctric.capitalize()} is", len{result))
C:z\Users‘Adninistraterianaconda3henvsPractical\Libysite-packageshsklearnimetrics_classification.py:1565: UndefinedMetrickarning:
ined and being set to BUB in labels with no predicted samples. Use " zero division” parancter to comtral this behawior.
_warn_pri{average, medificr, f"{mctric.capitalize()} is", len{result))
C:\UsersiAdministrator\anaconda3lcnvs\Practical\LibYysite-packageshsklearntmetrics,_classification.py:1565: UndefincdMetricHarning:
ined and being set to BUB in labels with no predicted samples. Use " zero division” parancter to comtral this behawior.
_warn_prf{average, modifier, fo{metric_capitalize()} is®, len{result))
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# test data gen for resnetsa

def create_improved_data_generator(train_dir, valid_dir, test dir, batch_size=32, image size=(224, 224)):
from tensorflow.keras.applications.resnetc@ import preprocess_input

# Daota ougmentation for training
train_datagen - ImageDataGenerator(
preprocessing function=preprocess_input, # Imggenet preprocessing
horizomtal flip=True,
rotation_range=15,
Zoom_range=8.1,
width_shift_range-=e.1,
height_shift_range-2.1,
shear_range=0.1,
brightness_range=[e.8, 1.2],

¥

# only preprocessing jor validotion and test data
val_test datagen = ImageDataGenerator(preprocessing functiocn=preprocess_input)

train_generator = train_datagen.flow from directory(
train_dir,
target_size-image_size,
batch_size-batch_size,
class_mode="categorical',
shuffle-True,

val_generater = val_test_datagen.flow from_directory(
valid dir,
target_size-image_size,
batch_size-batch_size,
class_mode="categorical',
shuffle=False,
3

test_generator = val_test_datagen.flow_from directory(
test_dir,
target_size-image_size,
batch_size-batch_size,
class _mode="categorical’,
shuffle=False,



AN BT = (224,224,3)

build_model_resnet50 (i aiElas, num_classes)

restNet56_model =

history = resthNet56_model.fit(improved_train_gen, epochs=4, validation_data=improved_val_gen)

print{"Done")

Epoch 1/4
620/620
Epoch 2/4
6208/620
Epoch 3/4
620/620
Epoch 4/4
620/620
Done

# another 3 epochs

558s

576s

545s

566s

888ms/step
930ms/step
879ms/step

912ms/step

accuracy:

accuracy:

accuracy:

accuracy:

8.0350

@.ede0

8.9552

8.0739

loss:

loss:

loss:

loss:

3.6595

3.4542

3.4150

3.36085

val_accuracy:
val accuracy:
val_accuracy:

val_accuracy:

history = resthNet56_model.fit(improved_train_gen, epochs=4, validation_data=improved_val_gen)

print{"Done")

Epoch 1/4
620/620
Epoch 2/4
6208/620
Epoch 3/4
339/620

# munlinta +ha DacMadCO madal

551s 889ms/step - accuracy: ©.8876 - loss: 3.2984 - val accuracy:

574s 925ms/step - accuracy: ©.1086 - loss: 3.2192 - val accuracy:

4:89 898ms/step - accuracy: ©.1211 - loss: 3.14@5

0.8408 - val_loss:
©.8662 - val loss:
©.8951 - val_loss:

@.1246 - val_loss:

0.1549 - val loss:

©.1592 - val loss:

3.4418

3.4006

3.3203

3.2319

3.8985

3.0069



