EEEEEEEEEERR R R RRR R R R R R R R E R R R R R R R R R R R R R

# ResNet58 model

B e P e P e P

def build _model resnet58(input_shape, num_classes,learning_rate=08.0081):
base_model = ResNetS58(weights='imagenet', include_top=False, input_shape=input_shape)
base model.trainable = False #freeze the base model

model = Sequential(|
base model,
GlobalAveragePooling2D(),
Dense(128, activation="relu'),
Dropout(2.5),
Dense(num_classes, activation='softmax')

D

model . compile(optimizer=Adam(learning_rate=learning_rate),
loss="categorical_crossentropy’,
metrics=[ "accuracy’])

return model

history = restNet5@ model.fit(improved_train_gen, epochs=158, validation_data=improved_val_gen)
print(“Done™)

Lpoun Loug Lou

626/620 598s 965ms/step - accuracy: ©.5353 - loss: 1.4353 - wval accuracy: @.5549 - val loss: 1.4585
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#resnet560 with 3 desn Layers

B e e P T e e

def build model resnet58 with 3 dense(input_shape, num_classes, learning rate = 0.8081):
base model = ResNet58(weights='imagenet’, include top=False, input shape=input_shape)
base model.trainable = False #freeze the base model

model = Sequential([
base_model,
GlobalAveragePooling2D(),
Dense(512, activation='relu’),
Dropout(8.3),
Dense(256, activation='relu'},
Dropout(8.3),
Dense(num_classes, activation='softmax')

D

model. compile(optimizer=Adam(learning_rate=learning_rate),
loss="categorical crossentropy’,
metrics=["accuracy']|)

return model

e m =

620/628 498s 804ms/step - accuracy: ©.6399 - loss: 1.1008 - val_accuracy: ©.5930@ - val_loss: 1.3167
Done
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# Testing with Learning Rate Scheduler, another 58 epochs
R L Rt e EE S e L)

from tensorflow.keras.callbacks import ReducelROnPlateau

# Define the learning rate scheduler
1r_scheduler = ReducelLROnPlateau(monitor='val loss',factor=8.5, patience=3,verbose=1, min lr=le-6)

history4 = new_resnet5@_model.fit(improved_train_gen, epochs=58, validation_data=improved_val_gen, callbacks=[lr_scheduler])
acc = history4.history[ ' accuracy”]

val_acc = history4.history[ val_accuracy’]

plt.plot(acc, label='Training Accuracy’)

plt.plot(val_acc, label='Validation Accuracy')

plt.xlabel( ' Epoch")

plt.ylabel( Accuracy')

plt.legend()

plt.show()

Epo‘ch 50/58
620/620 ——————— 70@s ls/step - accuracy: 0.7733 - loss: ©8.6987 - wval_accuracy: 0.6394 - val less: 1.1416 - learning rate: 1.5625e-86
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#almost no gain
#unfreeze and train on Lower LR

base_model = new_resnet58 model.layers|[@]

# Unfreeze top lLayers of the base model

base_model.trainable = True

for layer in base model.layers[:-5@]: # Freeze all but Last 50 layers
layer.trainable = False

# Recompile with a smaller Learning rate
new_resnet50_model.compile(optimizer=Adam(learning_rate=0.00001), # Lower LR for fine-tuning
loss='categorical_crossentropy’,
metrics=[ "accuracy’])

Epoch 15/15

80

100

620/620 —————————— 857s ls/step - accuracy: ©.8871 - loss: ©.3281 - val_accuracy: 8.8134 - val_loss: ©.6232 - learning_rate: 1.00@0e-85
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#adding call back to save best model

from tensorflow.keras.callbacks impert ModelCheckpoint

checkpoint_cb = ModelCheckpoint(
filepath="best model.h5",
monitor="val_loss',
save_best_only=True,
mode="min",
verbose=1

)

history8 = new_resnet5@_model.fit(improved train_gen, epochs=15, validation_data=improved val gen, callbacks=[1lr_scheduler, checkpoint cb])

620/620 ———— 3923s 6s5/step - accuracy: @.9746 - loss: 0.0785 - val accuracy: ©.8775 - val_loss: ©0.4582 - learning_rate: 2.5000e-06
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188/188 16ds 896ms/step

Accuracy: 8.8974537844436693
Precision: ©@.8999783239166187
Recall: @.8974537344436693

F1 Score: 8.89783384692108082
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