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# 21 ImageDataGenerator

Training data 3% 4 3% i* 5 * rotation, zoom, width_shift, height_shift, horizontal_flip, & & %
1./255. rescale, validation * 20%¢pe 5 o

# 5}52 ImageDataGenerator .flow_from_dataframe
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train generator = gen.flow from dataframe (

train_df, # dataframe

directory = train dir, # images data path / folder in which images are there
x_col = 'Name',

y_col = 'Type',

subset="training",

color mode="rgb",

target size = (600,600), # image height , image width
class _mode="categorical",

batch size=10,

shuffle=True,

seed=42,

)

validation generator = gen.flow from dataframe (

train df, # dataframe

directory = train dir, # images data path / folder in which images are there
x col = 'Name',

y col = 'Type',

subset="validation",

color mode="rgb",

target size = (600,600), # image height , image width

class mode="categorical",

batch_size=10,

shuffle=True,

seed=42,

)

Found 7420 validated image filenames belonging to 4 classes.
Found 1860 validated image filenames belonging to 4 classes.

# 2%3  adding class_weight

& fit model #pF i 24 i 8 1 4c + class weight »
weight :#- imbalance 77 424 Jg i& model fitting
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from sklearn.utils import class weight
ClassWeights = dict(zip(np.unique(train labels),
class_weight.compute class weight ('balanced',

classes=np.unique (train labels),y=tr

ain labels)))
print (ClassWeights)

ClassWeights ={0.0: 0.8672276764843385, 1.0: 1.3081805359661496, 2.0: 1.190629011553

2734, 3.0: 0.8047722342733189}
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# 24 & * InceptionResNetV2 § i¥ Basemodel

A 7 f2 3| transfer learning 4% 2 43 aiE 78 {6 » AP E 4002 5 A 3R E ¥ 28 transfer learning
imodel 7 > # ¥ 3iE VGG, EfficientNetB3, B4, Xception, % 7 f#-a] » & {8 B % S4F hd_
InceptionResnetV2 » st TF“)*I,%J‘J B R A B4R o

base model = tf.keras.applications.InceptionResNetV2 (
include top=False,
weights='imagenet',

input shape=(600,600,3)

# 2%5 3 4x Dense layer
i ¥ * Sequential i base model & & 4v 7 A & layer » 4o @] -
base model.trainable=False

model = tf.keras.Sequential ([
base model,
tf.keras.layers.BatchNormalization (renorm=True),
tf.keras.layers.GlobalAveragePooling2D(),
tf.keras.layers.Dense (128, activation='relu'),
tf.keras.layers.Dropout (0.5),
tf.keras.layers.Dense (256, activation='relu'),
tf.keras.layers.Dropout (0.5),

tf.keras.layers.Dense (4, activation='softmax')
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A pEptRen L E > g L > fo base model freeze 42 k > 2 train 2 p e 4e 7R Dense layer »
* e optimizer £_Adam - learning rate = 1le-4 » 2 ¥ — =X hcurve 4o

Epoch 1/50

742/742 [ ] - ETA: Os - loss: 0.8326 - accuracy: 0.6951

Epoch 00001: val accuracy improved from -inf to 0.80914, saving model to
gdrive/MyDrive/final project/code/resnetV2 augment lr 450 3.h5

742/742 [ ] - 2737s 4s/step - loss: 0.8326 - accuracy: 0.6951 - val loss:
0.5136 - val_accuracy: 0.8091

Epoch 2/50

742/742 [ ] - ETA: Os - loss: 0.5689 - accuracy: 0.8019

Epoch 00002: val accuracy improved from 0.80914 to 0.81613, saving model to
gdrive/MyDrive/final project/code/resnetV2 augment lr 450 3.h5

742/742 [ ] - 646s 870ms/step - loss: 0.5689 - accuracy: 0.8019 -
val loss: 0.4935 - val accuracy: 0.8161

Epoch 3/50

742/742 [ ] - ETA: Os - loss: 0.5336 - accuracy: 0.8160

Epoch 00003: val accuracy improved from 0.81613 to 0.81882, saving model
to .gdrive/MyDrive/final_project/code/resnetV2_augment_ lr 450 _3.h5
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Training and Validation Accuracy.
Train Accuracy: 0.8995956778526306
Validation Accuracy: 0.8284946084022522
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Training and Validation Accuracy.
Train Accuracy: 0.9723719954490662
Validation Accuracy: 0.8365591168403625
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Training and Validation Loss.
Train Loss: 0.08366796374320984
Validation Loss: 0.6820445656776428
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# 8 Ensemble

Ao RER T - B S dFahitensemble > L 3 M AL > RiEINA ;ﬁ{—‘g % public
=T

score s g 4L F ¥ i ® A overfit publicscore > e £ 77 &3 B L@ E o
3. # % gimodel 12 2 fine tuning & 17
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Model Validation Accuracy |Public Accuracy
NASNetLarge (299,299,3) 0.83 0.81
vggl9 0.76 0.74
efficientnetb3 0.34|x
InceptionResNetV2 (384, 384,3) 0.82 0.8
InceptionResNetV2 (420, 420,3) 0.84 0.817
InceptionResNetV2 (450, 450,3) 0.85 0.834
InceptionResNetV2 (600, 600,3) 0.85 0.837
600_psuedo_iterl 0.84 0.82
600_psuedo_iter2 0.854 0.84
600_psuedo_iter3 0.86 0.845
Ensemble 0.83 12 } e X 0.856

- B4 35 2 e CNN eniCa] o BT 8 & R By enefficientnet & 7] e »c % 317 i > vt g ff 8 on
Vggl9 = 5+ 745 - # ¢ InceptionResNetV2 & 4 B4 - B > Ft T L& o i
InceptionResNetV2 F » ¥ 4c + image augmentation = #-f] & = < 3](600*600) » 4= 3" R F FIL » &
InceptionResNetV2 » @ 2_ #7121 2 - 7 *x + 3] 800*800 > & _F] 5 et § £ 7 & o
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Layer (type) Output Shape Param #
inception_resnet_v2 (Functi (Mone, 12, 12, 1536) 54336736
onal)

batch_normalization_283 (Ba (Mone, 12, 12, 1536) 18752
tchNormalization)

global average pooling2d (G (Mone, 1536) e

lobalaveragePooling2D)

densz (Dense) (Mone, 128) 186736
dropout (Dropout) (Mone, 128) a
dense_1 (Dense) (Mone, 256) 33824
dropout_1 (Dropout) (Mone, 256) 8
dense_2 (Dense) (Mone, 4) 1828

Total params: 54,578,276
Trainable params: 54,518,852
Non-trainable params: 68,224
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Size Top-1 Top-5 Time (ms) per Time (ms) per
Model (MB)| Accuracy| Accuracy Parameters| Depth inference step (CPU)| inference step (GPU)
InceptionResNetV?2 215 0.803 0.953| 55,873,736 572 130.19 10.02
InceptionResNetV2 % £ 7 Inception Module &2 ResNet 4% ) 5% £ 0 i i B » i * {R/FDRR I
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