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sdir=r'../input/traffic-sign-dataset-classification/traffic_Data/DATA’
csv_path=r'../input/traffic-sign-dataset-classification/labels.csv'

trsplit=.8

vsplit=.1

min_file_count = 1@

train_df, test_df, wvalid_df= preprocess(sdir,csv_path, trsplit, vsplit, min_file_count)
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[357,

19 has been excludes because it has only 4 samples
25 has been excludes because it has only 2 samples
8 has been excludes because it has only 8 samples
53 has been excludes because it has only 2 samples
18 has been excludes because it has only & samples
57 has been excludes because it has only & samples
9 has besn excludes because it has only 2 samples
51 has been excludes because it has only 2 samples
33 has been excludes because it has only 4 samples
df length: 3388  test_df length: 413 wazlid_df length: 413

259, 288, 155, 129, 125, 122, 12@, 114, 11@, 1ed, 182, 11, 94, &8, , , 62, 58, 45, 45,

14, 14, 11, 11, 18, 12, E]

s,

34, 34, 32, 32, 29, 28, 27,

28,

26, 24, 24, 22,

218 Z HE B E R EE 5 93 Btrain - testl s validation sets

21, 19, 18,

14, 14,
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SFlRIERE

total=@
gen=ImageDataGenerator(horizontal_flip=False, rotation_range=28, width_shift_range=.2,
height_shift_range=.2, zoom_range=.2)
groups=train_df.groupby( labels’) # group by class
for label in train_df['labels’'].unique(): # for every class
group=groups.get_group(label) # a dataframe holding only rows with the specified label
sample_count=len(group) # determine how many samples there are in this class
if sample_count< max_samples: # 1f the class has less than target number of images
aug_img_count=6
delta=max_samples-sample_count # number of augmented images to create
target_dir=os.path.join(aug_dir, label) # define where to write the images
aug_gen=gen.flow_from_dataframe( group, x_col='filepaths', y_col=None, target_size=image_size,
class_mode=None, batch_size=1, shuffle=False,
save_to_dir=target_dir, save_prefix="aug-', color_mode="rgbh’,
save_format="jpg’)
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while aug_img_count=delta:
1mages=next{aug_gen)
aug_img_count += len(images)

total +=aug_img_count
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Validation Generators

channels=3

batch_size=46

img_shape=(img_size[8], img_size[1], channels)

length=len(test_df)

test_batch_size=sorted([int(length/n) for n in range(1,length+1) if length % n ==8 and length/n<=88], reverse=True)[0]

test_steps=int(length/test_batch_size)

print ( 'test batch size: ' ,test_batch_size, ' test steps: ', test_steps)

def scalar(img):

return img # EfficientNet expects pixelsin range 8 to 255 so no scaling is required

trgen=ImageDataGenerator(preprocessing_function=scalar, horizontal_flip=True)

tvgen=ImageDataGenerator(preprocessing_function=scalar)

msg=" for the train generator’

print(msg, '\r', end="")

train_gen=trgen.flow_from_dataframe( train_df, x_col='filepaths', y_col='labels', target_size=img_size, class_mode='categorical’,
color_mode="rgh', shuffle=True, batch_size=batch_size)

msg=" for the test generator’

print(msg, '\r', end="'")

test_gen=tvgen.flow_from_dataframe( test_df, x_col='filepaths', y_col='labels', target_size=img_size, class_mode='categorical’,
color_mode="rgh', shuffle=False, batch_size=test_batch_size)

msg=" for the validation generator’

print(msg, '\r', end='")

valid_gen=tvgen.flow_from_dataframe( valid_df, x_col='filepaths', y_col='labels', target_size=img_size, class_mode='categorical’,
color_mode="rgb', shuffle=True, batch_size=batch_size)

classes=list(train_gen.class_indices.keys())

class_count=len(classes)

train_steps=int(np.ceil(len(train_gen.labels)/batch_size))

test batch size: 59 test steps: 7

Found 3300 validated image filenames belonging to 49 classes. for the train generator
Found 413 wvalidated image filenames belonging to 49 classes. for the test generator
Found 413 wvalidated image filenames belonging to 4% classes. for the walidation generator
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epochs =38

patience= 1 # number of epochs to wait to adjust Ir 1f monitored value does not improve

stop_patience =3 # number of epochs to wait before stopping training 1if monitored value does not improve
threshold=.9 # 1f train accuracy 1is < threshhold adjust monitor accuracy, else monitor validation loss

factor=.5 # factor to reduce 1Ir by

freeze=False # 17 true free weights of the base model

batches=train_steps

callbacks=[LRA(model=model, base_model= base_model, patience=patience, stop_patience=stop_patience, threshold=threshold,
factor=factor,dwell=dwell, batches=batches,initial_epoch=8, epochs=epochs, ask_epoch=ask_epoch )]
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PART TWO
MODEL

model_name='EfficientNetB3'

base_mode1=tf.keras.applications.EfficientNetBS$include_top:False, weights="1imagenet"”, input_shape=img_shape, pooling='max’)
x=base_model.output

x=keras.layers.BatchNormalization(axis=-1, momentum=8.99, epsilon=08.8681 )(x)

x = Dense(256, kernel_regularizer = regularizers.12(1l = 0.816),activity_regularizer=regularizers.11(90.006),

bias_regularizer=regularizers.11(0.08086) ,activation="relu’)(x)
x=Dropout(rate=.45, seed=123)(x)
output=Dense(class_count, activation='softmax’)(x)
model=Model(inputs=base_model.input, outputs=output)
model.compile(Adamax(1earning_rate=igl), loss='categorical_crossentropy', metrics=['accuracy'])
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S
2
Model Optimizer Begin Learning Rate j%k
EfficientNetB3 Adam 0.01 ?Eﬁ
MobileNetV2 Adamax 0.001 éﬁEﬁm

ResNet50 Adadelta




Test Acc
100

Test Loss

0.25369

Train Loss Train Acc

0.283 99.97

Model

PART TWO EfficientNetB3

Elﬁﬁﬁiﬁ.l- DeSig n Of EfficientNetB3
Experiment

Final LR
0.00003

Optimizer

Adam

Begin LR
0.001

Epoch
30

97.97

Adam 0.3056 97.579

0.01 0.00062 30 0.318

100

EfficientNetB3 0.001 0.00025 30 0.354 0.32379 99.758

EfficientNetB3 0.01 0.00031 30 0.301 99.848 0.27093 99.758

99.97

EfficientNetB3 0.001 0.0005 30 0.314 0.29347 99.758

99.818 0.23981 99.516

EfficientNetB3 0.01 0.00062 30 0.276

MobileNetV2 0.001 0.00003 30 0.243 100 0.2192 99.758

MobileNetV2 93.303 10.52687 3.874

0.01 0.00125 17 0.563

MobileNetV2 0.001 0.00025 30 0.273 100 0.25468 99.758

99.576

MobileNetV2 0.01 0.00062 30 0.391 0.41859 97.579

41.606

MobileNetV2 0.001 0.00025 30 9.883 9.41456 56.659

MobileNetV2 0.01 0.01 30 5.856 99.03 5.75771 99.031

100

ResNet50 0.001 0.00003 30 0.275 0.25016 99.758

ResNet50 0.01 0.005 30 78.091 1.11618 79.177

1.117

ResNet50 0.001 0.0005 30 0.316 100 0.28796 99.758

91.697

ResNet50 0.01 0.005 30 0.771 3.2055 90.073

ResNet50 0.001 0.001 30 8.95 77.606 8.75035 87.409

100

ResNet50 0.01 0.01 30 4.729 4.635 99.758
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Data on Keras Applications Practical Implement

Time (ms)

size(mb)  parameters depth o i1 erence step (GPU)

Model Loading Time(s) Inference Time(s)

EfficientNetB3 48 12.3M 210 8.8 8
MobileNetV2 14 3.5M 105 3.8 3
ResNet50 98 25.6M 107 4.6 9

Training

Optimizer Begin LR Final LR Epoch Train Loss  Train Acc  Test Loss Test Acc Time

MobileNetV2 Adam 0.001 0.00003 30 100 0.2192 99.758 6min 20s

MobileNetV2 0.001 0.00025 30 100 0.25468 99.758 5min 58s
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Training and Validation Loss Training and Validation Accuracy

=== Training loss 1.0 J__ #’#—

= Validation loss
@ bestepoch=30

= Training Accuracy
= Validation Accuracy

0.4 @ best epoch= 22 r
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https://drive.google.com/file/d/12J5HpxfxL19IIAFM8m-uf0d5o06ir3PV/view?usp=drive_link
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