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e What is deep learning and why is it getting so much attention?

e Deep Learning vs. Machine Learning — the essential differences
you need to know!

e 25 Must Know Terms & concepts for Beginners in Deep Learning

e Why are GPUs necessary for training Deep Learning models?
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TRANSFER OF LEARNING

B3

The application of skills, knowledge, and/or
attitudes that were learned in one situation to
another learning situation (Perkins, 1992)
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Layer (type) Cutput Shape Faram #
flatten 4 (Flatten) (None, 150528) a
dense 9 (Dense) (Hone, S500) 75264500
activation_ 9 (Activation) (Hone, S500) 1]
dropout 7 (Dropout) (Hone, 500) a
dense 10 (Dense) (Hone, 500) 250500
activation_ 10 (Activation) (Hone, 500) 1]
dropout & (Dropout) (Hone, 500) a
dense 11 (Dense) (Hone, 500) 250500
activation_ 11 (ARctivation) (Hone, 500) a
dropout_29 (Dropout) (Hone, 500) a
denzse 12 (Dense) (Hone, 1&) 2016
activation_ 12 (Activation) (Hone, 1&) 1]

Total params: 75,773,516
Trainable params: 75,773,516
Hon-trainable params: 0
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Epoch 10/10

50/50 [ ] - 21s - loss: 15.0100 - acc:
0.0688
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Layer (type) Cutput Shape Param #
conv2d 7 (Conv2D) (Hone, 220, 220, 32) 2432
activation 27 (Activation) (Hone, 220, 220, 32) a
max_pooling2d 7 (MaxPooling2 (MNone, 55, 55, 32) a
convZd & (Conv2D) (Hone, 51, 51, 32) 25832
activation 28 (Rctivation) (Hone, 51, 51, 32) 0
max_pooling2d & (MaxPooling2 (None, 12, 12, 32) 0
convZd 9 (Conv2D) (Hone, 8, 8, &4) 51284
activation 29 (Rctivation) (Hone, 8, 8, &4) 0
max_pooling2d 3 (MaxPooling2 (Mone, 2, 2, 64) L]
flatten & (Flatten) (Hone, 25&) 1]
dense_21 (Dense) (Hone, &4) 16448
activation 30 (Rctivation) (Hone, &4) 0
dropout_12 (Dropout) (Hone, &4) 0
dense_22 (Dense) (Hone, 1&) 1040
activation 31 (Rctivation) (Hone, 1&) 0

Total params: 96,816
Trainable params: 96,816
NHon-trainable params: 0
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Layer (type) Output Shape Param #
input 1 (Inputlayer)  (None, 224, 224, 3) @
blockl_convl (Conv2D) (None, 224, 224, pd) 1792
blockl convZ {Conv2D) (Mons, 224, 224, B4) 36928
blockl_pool (MaxPooling2D) (Mone, 112, 112, 64) @
block?Z_convl (Conv2D) (MNone, 112, 112, 128) 73856
block2_conv2 {Conv2D) (MNone, 112, 112, 128) 147584

block?_pool (MaxPooling2D) (MNone, 56, 56, 128) @
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block3_convl (Conv2D) (None, 56, 56, 256) 295168
block3_conv2 (Conv2D) (None, 56, 56, 256) 590080
block3_conv3 (Conv2D) (None, 56, 56, 256) 59ees8e
block3_pool (MaxPooling2D) (None, 28, 28, 256) (%]
blockd_convl (Conv2D) (None, 28, 28, 512) 1180160
block4_conv2 (Conv2D) (None, 28, 28, 512) 2359808
block4_conv3 (Conv2D) (None, 28, 28, 512) 2359808
block4_pool (MaxPooling2D) (None, 14, 14, 512) e
blockS_convl (Conv2D) (None, 14, 14, 512) 2359808
block5_conv2 (Conv2D) (None, 14, 14, 512) 2359808
blockS_conv3 (Conv2D) (None, 14, 14, 512) 2359808
blockS_pool (MaxPooling2D) (None, 7, 7, 512) e
flatten (Flatten) (None, 25088) [

£cl1 (Dense) (None, 4096) 192764544
fc2 (Dense) (None, 49096) 16781312
predictions (Dense) (None, 10@9) 4997000
dense_1 (Dense) (None, 16) 16@16

S S S S S S S S S S S S S S S S S S S S S S S S S S S E S S S S E S S S S S ESEESEESESETEESEEEEm
Total params: 138,373,56@

Trainable params: 138,373,56@

Non-trainable params: @
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# importing required libraries
from keras.models import Sequential
from scipy.misc import imread
get ipython() .magic('matplotlib inline')
import matplotlib.pyplot as plt
import numpy as np
import keras
from keras.layers import Dense
import pandas as pd

from keras.applications.vggl6 import VGG1l6
from keras.preprocessing import image


http://www.pyimagesearch.com/2017/03/20/imagenet-vggnet-resnet-inception-xception-keras/
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from keras.applications.vgglé import preprocess input
import numpy as np
from keras.applications.vggl6é import decode predictions
train=pd.read csv("R/Data/Train/train.csv")
test=pd.read csv("R/Data/test.csv")
train path="R/Data/Train/Images/train/"
test path="R/Data/Train/Images/test/"
from scipy.misc import imresize
# preparing the train dataset
train img=[]
for i in range(len(train)):
temp img=image.load img(train path+train['filename'][i],target siz
e=(224,224))
temp img=image.img to array(temp img)
train img.append(temp img)
#converting train images to array and applying mean subtraction
processing
train img=np.array(train_ img)
train img=preprocess_input (train img)
# applying the same procedure with the test dataset
test _img=[]
for i in range(len(test)):
temp img=image.load img(test path+test['filename'][i], target size=
(224,224))
temp img=image.img to array(temp img)
test img.append(temp img)
test img=np.array(test img)
test img=preprocess input (test img)
# loading VGG1l6 model weights
model = VGG16 (weights='imagenet', include top=False)
# Extracting features from the train dataset using the VGGl6 pre-
trained model
features train=model.predict (train_ img)
# Extracting features from the train dataset using the VGGl6 pre-
trained model
features test=model.predict (test_img)
# flattening the layers to conform to MLP input
train x=features train.reshape (49000,25088)
# converting target variable to array
train y=np.asarray(train['label'])
# performing one-hot encoding for the target variable
train y=pd.get dummies(train y)
train y=np.array(train y)
# creating training and validation set
from sklearn.model selection import train test split
X train, X valid, Y train,
Y valid=train test split(train x,train y,test size=0.3,
random state=42)

# creating a mlp model

from keras.layers import Dense, Activation
model=Sequential ()

model.add (Dense (1000, input dim=25088,
activation='relu', kernel initializer="'uniform'))
keras.layers.core.Dropout (0.3, noise shape=None, seed=None)
model.add (Dense (500, input _dim=1000,activation="'sigmoid"))
keras.layers.core.Dropout (0.4, noise shape=None, seed=None)
model.add (Dense (150, input dim=500,activation="sigmoid"'))
keras.layers.core.Dropout (0.2, noise shape=None, seed=None)
model .add (Dense (units=10))

model.add (Activation ('softmax'))

model.compile (loss='categorical crossentropy', optimizer="adam",
metrics=["'accuracy'])
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# fitting the model
model.fit (X train, Y train, epochs=20,
batch size=128,validation data=(X valid,Y valid))
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from keras.models import Sequential

from scipy.misc import imread

get ipython() .magic('matplotlib inline')

import matplotlib.pyplot as plt

import numpy as np

import keras

from keras.layers import Dense

import pandas as pd

from keras.applications.vggl6 import VGG1l6

from keras.preprocessing import image

from keras.applications.vggl6é import preprocess input
import numpy as np

from keras.applications.vgglé import decode predictions
from keras.utils.np utils import to categorical

from sklearn.preprocessing import LabelEncoder

from keras.models import Sequential

from keras.optimizers import SGD

from keras.layers import Input, Dense, Convolution2D, MaxPooling2D,
AveragePooling2D, ZeroPadding2D, Dropout, Flatten, merge, Reshape,
Activation

from sklearn.metrics import log loss

train=pd.read csv("R/Data/Train/train.csv")
test=pd.read csv("R/Data/test.csv")
train path="R/Data/Train/Images/train/"
test path="R/Data/Train/Images/test/"
from scipy.misc import imresize
train_img=[]
for i in range(len(train)):
temp img=image.load img(train path+train['filename'][i],target siz
e=(224,224))
temp img=image.img to array(temp img)
train_img.append(temp img)
train img=np.array(train img)
train img=preprocess_ input (train img)
test_img=[]
for i in range(len(test)):
temp img=image.load img(test path+test['filename'][i],target size=(224
,224))
temp img=image.img to array(temp img)
test img.append(temp img)
test img=np.array(test img)
test img=preprocess input (test img)
from keras.models import Model
def vgglé model (img rows, img cols, channel=1, num classes=None) :
model = VGG16 (weights='imagenet', include top=True)
model.layers.pop ()
model.outputs = [model.layers[-1].output]
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model.layers[-1].outbound nodes = []
x=Dense (num_classes, activation='softmax') (model.output)

model=Model (model.input, x)
#To set the first 8 layers to non-trainable (weights will not be
updated)

for layer in model.layers[:8]:
layer.trainable = False

# Learning rate is changed to 0.001

sgd = SGD(lr=1le-3, decay=le-6, momentum=0.9, nesterov=True)

model.compile (optimizer=sgd, loss='categorical crossentropy',
metrics=['accuracy'])

return model
train y=np.asarray(train(['label'])
le = LabelEncoder ()
train_y = le.fit transform(train_y)
train y=to categorical (train y)
train y=np.array(train_ y)
from sklearn.model selection import train test split
X_train, X valid, Y train,
Y valid=train test split(train img,train y,test size=0.2,
random_ state=42)
# Example to fine-tune on 3000 samples from CifarlO
img rows, img cols = 224, 224 # Resolution of inputs
channel = 3
num classes = 10
batch size = 16
nb epoch = 10
# Load our model
model = vgglé model (img rows, img cols, channel, num classes)
model.summary ()
# Start Fine-tuning
model.fit (X train,
Y train,batch size=batch size,epochs=nb_epoch,shuffle=True,verbose=1,v
alidation data=(X valid, Y valid))
# Make predictions
predictions_valid = model.predict (X valid, batch size=batch_size,
verbose=1)
# Cross-entropy loss score
score = log loss (Y valid, predictions valid)
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Python olaiwl pleil Jai duno pul ciloale il ALaid
(Kaggle ;s Chest-CT Scan o Ll i pozes)

Gbibo al piul
import tensorflow as tf
import pandas as pd
import matplotlib.pyplot as plt
from tensorflow.keras import Model
from tensorflow.keras.layers import Conv2D, Dense, MaxPooling2D,
Dropout, Flatten,GlobalAveragePooling2D
from tensorflow.keras.models import Sequential
from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.callbacks import ReduceLROnPlateau
from tensorflow.keras.layers import Input, Lambda, Dense, Flatten
from tensorflow.keras.models import Model
from tensorflow.keras.applications.inception v3 import InceptionV3
from tensorflow.keras.applications.inception v3 import
preprocess_input
from tensorflow.keras.preprocessing import image
from tensorflow.keras.preprocessing.image import
ImageDataGenerator, load img
from tensorflow.keras.models import Sequential
import numpy as np
from glob import glob

Kaggle API jic bl Jrons

from google.colab import files
files.upload()

Saving kaggle.json to kaggle.json

'mkdir -p ~/.kaggle
lcp kaggle.json ~/.kaggle/

!chmod 600 ~/.kaggle/kaggle.json

'kaggle datasets download -d mohamedhanyyy/chest-ctscan-images
#downloading data from kaggle API of Dataset

from zipfile import ZipFile

file name = "chest-ctscan-images.zip"

with ZipFile(file name, 'r') as zip:
zip.extractall ()
print ('Done')

Guoll wyjall @agod 6acluroys Ly ol CNN g3g.0J ououAl
InceptionV3 model =
tf.keras.applications.InceptionV3 (weights="'imagenet',
include_ top=False, input shape=(224, 224, 3))

from tensorflow.keras import Model

from tensorflow.keras.layers import Conv2D, Dense, MaxPooling2D,
Dropout, Flatten,GlobalAveragePooling2D

from tensorflow.keras.models import Sequential

# The last 15 layers fine tune
for layer in InceptionV3 model.layers[:-15]:
layer.trainable = False

x = InceptionV3 model.output
x = GlobalAveragePooling2D () (x)
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= Flatten () (x)

= Dense (units=512, activation='relu') (x)

= Dropout (0.3) (x)

= Dense (units=512, activation='relu') (x)

= Dropout (0.3) (x)

output = Dense(units=4, activation='softmax') (x)
model = Model (InceptionV3 model.input, output)

XX X XX

model.summary ()

(overfitting ail JI h Al 6 AL &iol) 6 Jguall JuA)

# Use the Image Data Generator to import the images from the dataset
from tensorflow.keras.preprocessing.image import ImageDataGenerator

train datagen = ImageDataGenerator (rescale = 1./255,
shear range = 0.2,
zoom range = 0.2,

horizontal flip = True)

test datagen = ImageDataGenerator (rescale = 1./255)
#no flip and zoom for test datase

# Make sure you provide the same target size as initialied for the
image size

training set =

train_datagen.flow_from directory('/content/Data/train',

target size = (224,
224),

batch size = 32,

class mode =
'categorical')

€300l yjai

# fit the model
# Run the cell. It will take some time to execute

r = model.fit generator (
training_ set,
validation data=test set,
epochs=8,
steps_per epoch=len(training set),
validation steps=len(test set)

)

# plot the loss

plt.plot(r.history['loss'], label='train loss')
plt.plot(r.history['val loss'], label='val loss')
plt.legend()

plt.show ()

plt.savefig('LossVal loss')

# plot the accuracy

plt.plot(r.history['accuracy'], label='train acc')
plt.plot(r.history['val accuracy'], label='val acc')
plt.legend()

plt.show ()

plt.savefig('AccVal acc')

ol
import numpy as np
y pred = np.argmax(y pred, axis=1)
y_pred
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# load model without output layer
model = VGG16 (include_ top=False)

oy Lo Cow (False J "include top" daww ol 0585 Lk (&5 J| BLSYL
S g2l ol el 13 dxd madl VAl iy pran Les input tensor”
el o

# load model and specify a new input shape for images
new_input = Input (shape=(640, 480, 3))
model = VGG16 (include top=False, input tensor=new_input)
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# load model and specify a new input shape for images and avg pooling
output

new_input = Input (shape=(640, 480, 3))

model = VGG16 (include top=False, input tensor=new input,
pooling="'avg')

Jeo & ¢ preprocess input () AN plaseals oae #5500 gl ndos Sz
Lo oyl oL oy (3ol o 1] 5 8oy oS 3ol ] o
el Jo o350l 2 sk o5

# prepare an image

from keras.applications.vggl6 import preprocess input
images = ...

prepared images = preprocess_input (images)

pdses ¥ Sy oh ol UL e sazes Fhad pod &3 pldbud b 5 28 (5
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#define a new model with random weights and 10 classes

new_input = Input (shape=(640, 480, 3))
model = VGG16 (weights=None, input tensor=new input, classes=10)
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# example of loading the vgglé model

from keras.applications.vgglé6 import VGG1l6
# load model

model = VGG16 ()

# summarize the model

model. summary ()
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% Layer (type) Output Shape Param #
f} input_1 (Inputlayer) (None, 224, 224, 3) ]

% blockl_convl (Conv2D) (None, 224, 224, ©4) 1792

% blockl_convZ (ConvZD) (None, 224, 224, 64) 36928
173 blockl _pool (MaxPooling2D)  (None, 112, 112, 64) ]

12 blockz_comvl (ConvaD) (None, 112, 117, 128) 73856
if_l blockZ_convz (ConvzD) (None, 112, 112, 128) 147584
ié blockZ? pool (MaxPooling2D)  (None, 56, 56, 128) ]

i§ block3_convl (ConvZD) (None, 56, 56, 256) 205168
éé block3_conv2 (Conv2D) (None, 56, 56, 256) 590080
éé block3_conv3 (ConvZD) (None, 56, 56, 256) 590080
éf_l block3_pool (MaxPooling2D) (None, 28, 28, 256) ]

éé block4_convl (Conv2D) (None, 28, 28, 512) 1180160
Eg block4_conve (ConvzD) (None, 28, 28, 512) 2359808
éé block4_conv3 (Conv2D) (None, 28, 28, 512) 2359808
gé block4_pool (MoxPooling2D)  (None, 14, 14, 512) ]

gf_l block5_convl (ConvzD) (None, 14, 14, 512) 2359808
gé block5_conv2 (Conv2D) (None, 14, 14, 512) 2359808
% block5_conv3 (ConvZD) (None, 14, 14, 512) 2359808
flé block5_pool (MaxPooling2D) (None, 7, 7, 512) ]

f_lé flatten (Flatten) (None, 25088) ]

;1; fcl (Dense) (None, 4896) 102764544
;1{3 fc2 (Dense) {None, 4896) 16781312
218 predictions (Dense) (None, 1000) 4097000

50 Total params: 138,357,544
51 Trainable params: 138,357,544
52 Non-trainable params: @
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# example of loading the inception v3 model

from keras.applications.inception v3 import InceptionV3
# load model

model = InceptionV3()

# summarize the model

model . summary ()
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# example of loading the resnet50 model

from keras.applications.resnet50 import ResNet50
# load model

model = ResNet50 ()

# summarize the model

model.summary ()
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# load an image from file

image = load img('dog.jpg', target size=(224, 224))
# convert the image pixels to a numpy array

image = img_to array (image)
# reshape data for the model
image = image.reshape((l, image.shape[0], image.shape[l],

image.shape[2]))
# prepare the image for the VGG model

image = preprocess_input (image)
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# predict the probability across all output classes

yhat = model.predict (image)

# convert the probabilities to class labels

label = decode predictions (yhat)

# retrieve the most likely result, e.g. highest probability
label = label[0][0]
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# example of using a pre-trained model as a classifier
from keras.preprocessing.image import load img

from keras.preprocessing.image import img to array
from keras.applications.vggl6é import preprocess input
from keras.applications.vggl6é import decode predictions
from keras.applications.vggl6 import VGG1l6

# load an image from file

image = load img('dog.jpg', target size=(224, 224))

# convert the image pixels to a numpy array

image = img to array (image)

# reshape data for the model

image = image.reshape((l, image.shape([0], image.shapel[l],
image.shape[2]))

# prepare the image for the VGG model

image = preprocess_input (image)

# load the model

model = VGG16 ()

# predict the probability across all output classes
vhat = model.predict (image)

# convert the probabilities to class labels

label = decode predictions (yhat)

# retrieve the most likely result, e.g. highest probability
label = label[0][0]

# print the classification

print ('$s (%.2£%%)' % (label[l], label([2]*100))
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# load model

model = VGG16 ()

# remove the output layer
model = Model (inputs=model.inputs, outputs=model.layers[-2].output)
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# get extracted features

features = model.predict (image)

print (features.shape)
# save to file

dump (features, open('dog.pkl', 'wb'))
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# example of using the vgglé model as a feature extraction model
from keras.preprocessing.image import load img

from keras.preprocessing.image import img to_array

from keras.applications.vgglé import preprocess input
from keras.applications.vggl6 import decode predictions
from keras.applications.vggl6 import VGG1l6

from keras.models import Model

from pickle import dump

# load an image from file

image = load img('dog.jpg', target size=(224, 224))

# convert the image pixels to a numpy array

image = img_to array (image)
# reshape data for the model
image = image.reshape((l, image.shape[0], image.shape[l],

image.shape[2]))

# prepare the image for the VGG model

image = preprocess_input (image)

# load model

model = VGG16 ()

# remove the output layer

model = Model (inputs=model.inputs, outputs=model.layers[-2].output)
# get extracted features

features = model.predict (image)

print (features.shape)
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# save to file
dump (features, open('dog.pkl', 'wb'))
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# load model without classifier layers
model = VGG16 (include top=False, input_ shape=(300, 300, 3))
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# add new classifier layers

flatl = Flatten() (model.layers[-1].output)

classl = Dense (1024, activation='relu') (flatl)

output = Dense (10, activation='softmax') (classl)

# define new model
model = Model (inputs=model.inputs, outputs=output)
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# example of tending the vgglé model

from keras.applications.vgglé6 import VGG1l6

from keras.models import Model

from keras.layers import Dense

from keras.layers import Flatten

# load model without classifier layers

model = VGG16 (include top=False, input shape=(300, 300, 3))
# add new classifier layers

flatl = Flatten() (model.layers[-1].output)

classl = Dense (1024, activation='relu') (flatl)
output = Dense (10, activation='softmax') (classl)

# define new model

model = Model (inputs=model.inputs, outputs=output)
# summarize

model.summary ()

# .
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é Layer (type) Qutput Shape Param #
% input_1 (InputlLayer) (None, 300, 3@0, 3) @
% blockl_convl (ConvZD) (MNone, 30@, 300, 64) 1792
é blockl_conv2 (Convz2D) (None, 30@, 300, 64) 36928
i@ blockl pool (MaxPooling2D)  (MNone, 150, 150, 64) ]
12 blockz_convl (ConvaD) (None, 15@, 15@, 128) 73856
i; blockZ_convz (ConvZD) (None, 150, 150, 128) 147584
i% blockZ_pool (MaxPooling2D)  (Nene, 75, 75, 128) 7]
i? block3_convl (ConvZD) (None, 75, 75, 256) 295168
é& block3_conv2 (ConvZD) (None, 75, 75, 256) 590080
22 block3_conv3 (ConvaD) (None, 75, 75, 256) 590080
E; block3_pool (MaxPooling2D)  (MNone, 37, 37, 256) 5}
é% block4_convl (ConvZD) (None, 37, 37, 512) 1180160
E? block4_conv2 (ConvZD) (None, 37, 37, 512) 2359808
55 block4_conv3 (ConvZD) (Mone, 37, 37, 512) 2359808
3; block4_pool (MaxPooling2D)  (MNone, 18, 18, 512) ]
5; block5_convl (ConwvZD) (None, 18, 18, 512) 2359808
5% block5_conv2 (ConvzD) (None, 18, 18, 512) 2359808
5? block5_conv3 (Conv2D) (None, 18,6 18,6 512) 2359808
%é block5_pool (MaxPooling2D)  (MNone, 9, 9, 512) ]
%é flatten_1 (Flatten) (None, 41472) @
5% dense_1 (Dense) (None, 1024) 42468352
;é dense_2 (Dense) (None, 10) 1925@

48 Total params: 57,193,290
49 Trainable params: 57,193,290
58 Non-trainable params: @
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# load model without classifier layers
model = VGG16 (include top=False, input shape=(300, 300, 3))
# mark loaded layers as not trainable
for layer in model.layers:
layer.trainable = False
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# load model without classifier layers
model = VGG16 (include top=False, input shape=(300, 300, 3))
# mark some layers as not trainable

model.get layer('blockl convl').trainable = False
model.get layer('blockl conv2').trainable = False
model.get layer('block2 convl').trainable = False

| ) .trainable = False

model.get layer('block2 conv2'
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https://machinelearningmastery.com/how-to-use-transfer-learning-

/when-developing-convolutional-neural-network-models
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conda install numpy matplotlib
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git clone https://github.com/cbernet/maldives.git
cd maldives/dogs vs_ cats
jupyter notebook

.dogs_vs_cats_local.ipynb 435 &l =2l
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unzip train.zip
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mkdir cats

mkdir dogs
find train -name 'dog.*' -exec mv {} dogs/ \;
find train -name 'cat.*' -exec mv {} cats/ \;
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https://keras.io/preprocessing/image/#flow_from_directory
https://keras.io/preprocessing/image/#imagedatagenerator-class
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# define and move to dataset directory

datasetdir = '/data2/cbernet/maldives/dogs vs cats'
import os

os.chdir (datasetdir)

# import the needed packages

import matplotlib.pyplot as plt

import matplotlib.image as img

from tensorflow import keras

# shortcut to the ImageDataGenerator class

ImageDataGenerator = keras.preprocessing.image.ImageDataGenerator

100 200 300 400 500 O 100 200 300 400 500
1) 300 U Slashnall lams ol s Do 25T S0 S0 80,

0

images = []
for i in range(10):
im = img.imread('cats/cat.{}.Jjpg'.format (i))
images.append (im)
print ('image shape', im.shape, 'maximum color level', im.max())
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bad dog ids = [5604, 6413, 8736, 8898, 9188, 9517, 10161,
10190, 10237, 10401, 10797, 11186]

bad cat_ids = [2939, 3216, 4688, 4833, 5418, 6215, 7377,
8456, 8470, 11565, 12272]

rdogsscats Wl o b madl ol 5 suall sl il U5 da LiSay

def load images(ids, categ):
''"'return the images corresponding to a list of ids'''
images = []
dirname = categ+'s' # dog -> dogs
for theid in ids:
fname = '{dirname}/{categ}.{theid}.Jjpg'.format (
dirname=dirname,
categ=categq,
theid=theid
)
im = img.imread (fname)
images.append (im)
return images

bad _dogs load images (bad dog ids, 'dog')
bad cats = load images(bad _cat_ ids, 'cat')

def plot images(images, ids):
ncols, nrows = 4, 3
fig = plt.figure( figsize=(ncols*3, nrows*3), dpi=90)
for i, (img, theid) in enumerate (zip (images, ids)) :
plt.subplot (nrows, ncols, i+1)
plt.imshow (img)
plt.title(str(theid))
plt.axis('off"')

plot images (bad dogs, bad dog ids)
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import glob
import re
import shutil

# matches any string with the substring ".<digits>."
# such as dog.666.jpg
pattern = re.compile (r'.*\. (\d+)\..*")

def trash path(dirname) :
'"'"'return the path of the Trash directory,
where the bad dog and bad cat images will be moved.
Note that the Trash directory should not be within the dogs/
or the cats/ directory, or Keras will still find these pictures.

[

return os.path.join('../Trash', dirname)

def cleanup(ids, dirname):
''"'"move away images with these ids in dirname
rTr
os.chdir (datasetdir)
# keep track of current directory
oldpwd = os.getcwd ()
# go to either cats/ or dogs/
os.chdir (dirname)
# create the trash directory.
# if it exists, it is first removed
trash = trash path (dirname)
if os.path.isdir (trash):
shutil.rmtree (trash)
os.makedirs (trash, exist ok=True)
# loop on all cat or dog files
fnames = os.listdir ()
for fname in fnames:
m pattern.match (fname)
if m:
# extract the id
the id = int (m.group (1))
if the id in ids:
# this id is in the list of ids to be trashed
print ('moving to {}: {}'.format (trash, fname))
shutil.move (fname, trash)
# going back to root directory
os.chdir (oldpwd)

def restore(dirname) :
''"'restores files in the trash
I will need this to restore this tutorial to initial state for you
and you might need it if you want to try training the network
without the cleaning of bad images
LR
os.chdir (datasetdir)
oldpwd = os.getcwd ()
os.chdir (dirname)
trash = trash path (dirname)
print (trash)
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for fname in os.listdir(trash):
fname = os.path.join(trash, fname)
print ('restoring', fname)
print (os.getcwd())
shutil.move (fname, os.getcwd())
os.chdir (oldpwd)

cleanup (bad cat ids, 'cats')

moving to ../Trash/cats: cat.4688.jpg
moving to ../Trash/cats: cat.6215.jpg
moving to ../Trash/cats: cat.11565.jpg
moving to ../Trash/cats: cat.8470.jpg
moving to ../Trash/cats: cat.3216.]jpg
moving to ../Trash/cats: cat.2939.jpg
moving to ../Trash/cats: cat.4833.jpg
moving to ../Trash/cats: cat.8456.jpg
moving to ../Trash/cats: cat.7377.]jpg
moving to ../Trash/cats: cat.12272.jpg
moving to ../Trash/cats: cat.5418.7jpg

cleanup (bad dog ids, 'dogs')

moving to ../Trash/dogs: dog.101%9@.jpg
moving to ../Trash/dogs: dog.18797.jpg
moving to ../Trash/dogs: dog.5604.jpg
moving to ../Trash/dogs: dog.10237.jpg
moving to ../Trash/dogs: dog.8736.jpg
moving to ../Trash/dogs: dog.6413.jpg
moving to ../Trash/dogs: dog.18161.jpg
moving to ../Trash/dogs: dog.8898.jpg
moving to ../Trash/dogs: dog.9517.jpg
moving to ../Trash/dogs: dog.104@1.jpg
moving to ../Trash/dogs: dog.9188.jpg
moving to ../Trash/dogs: dog.11186.jpg
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# restore('dogs')
# restore('cats')
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https://thedatafrog.com/handwritten-digit-recognition-scikit-learn
https://thedatafrog.com/handwritten-digit-recognition-scikit-learn
https://thedatafrog.com/handwritten-digit-recognition-scikit-learn
https://thedatafrog.com/handwritten-digit-recognition-scikit-learn
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gen = ImageDataGenerator ()

Ll sLai) sud gen 58U flow from directory & ,b P b s OVl

ULl 0 s L2 S8l a1 ST o 8 e IS (Biads £ )l p sk 1,8 A ol ada dmts
tlede 5,05 ey dass ol e Jgmandls o Kol s elis] dboluny LiSay
iterator = gen.flow from directory(
os.getcwd(),

target size=(256,256),
classes=("'dogs', "cats"')

Found 24977 images belonging to 2 classes.

# we can guess that the iterator has a next function,
# because all python iterators have one.

batch = iterator.next ()
len (batch)
2

e oo b p e Jo bl (g g

print (type (batch[0]))
print (type (batch[1]))

<class 'numpy.ndarray'>
<class 'numpy.ndarray'>

LelS s LSt delb LiSay &1 Lons Mia (L Inumpy L3 saas

print (batch[0]. )
print (batch[0]. )
print (batch[0] .max ())
print (batch[1]. )
print (batch[1l]. )

(32, 256, 256, 3)
float32

255.0

(32, 2)

float32


https://keras.io/preprocessing/image/#imagedatagenerator-class
https://keras.io/preprocessing/image/#flow_from_directory
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import numpy as np

# we need to cast the image array to integers

# before plotting as imshow either takes arrays of integers,
# or arrays of floats normalized to 1.
plt.imshow (batch[0] [0].astype (np.int))

il Ll Ly
batch[1][0]

array([1l., 0.], dtype=float32)
o5 Ul Il e Blael 5 5o JSU dons L3lals il ImageDataGenerator of s

Moy «olewld One-hot encoding il doly 55 plisenl o2 ad ads ) 2l
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https://keras.io/preprocessing/image/#imagedatagenerator-class
https://thedatafrog.com/first-neural-network-keras/#Preparing-the-dataset
https://thedatafrog.com/first-neural-network-keras/#Preparing-the-dataset
https://thedatafrog.com/first-neural-network-keras/#Preparing-the-dataset
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def plot images (batch) :

imgs = batchl0]

labels = batch[1]

ncols, nrows = 4,8

fig = plt.figure( figsize=(ncols*3, nrows*3), dpi=90)

for i, (img,label) in enumerate (zip(imgs, labels)):
plt.subplot (nrows, ncols, i+1)
plt.imshow (img.astype (np.int))
assert (label[0]+label[1]==1.)
categ = 'dog' if 1label[0]>0.5 else 'cat'
plt.title( '"{} {}'.format(str(label), cateq))
plt.axis('off")

plot_images (iterator.next())

[0.1.] cat [1.0.] dog [1.0.]1dog [1.0.] dog

[1.0.] dog

XA Im

[1. 0.1 dog
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[0.1.] cat

[0. 1.] cat [0.1.] cat [0. 1.] cat
" & . - r———

[0.1.] cat

[1.0.]dog

2

[0.1.] cat [0.1.] cat

[0. 1.] cat
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ImageDataGenerator
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imgdatagen = ImageDataGenerator (

rescale = 1/255.,
validation split = 0.2,

)

ST D 158 230 e OIST13] L 26 pme US| lnes ¥ sle Y 30 (s batch size
soabacl) omal i JLaST iy i b ooy (6,571 850 Uslomod) Aoy S o

oo G O o ST J) Bs o b oS 256 x 256 e 5l 25 o
el o gl sk L Lgadeiion ) BN el B O e 52 500
130 535 18, mall 5 LY ) gl po IS G 21 o 2801 s i) o IS5
S 58 85 5mal) O B SR 050 Loy b onain 5300 e (g0 odanl] AW 23S

ROVRRPH I PUR Y

batch size = 30
height, width = (256,256)

train_dataset = imgdatagen.flow from directory(
os.getcwd(),
target size = (height, width),

classes = ('dogs', 'cats'),
batch _size = batch_size,
subset = 'training'
)
val dataset = imgdatagen.flow from directory (

os.getcwd(),
target size = (height, width),

classes = ('dogs', 'cats'),
batch _size = batch_size,
subset = 'validation'

)

Found 19983 images belonging to 2 classes.
Found 4994 images belonging to 2 classes.

opall Ciany 31 Glay Lk Juaioll 5Ll a LSS Lieall Lvanll SIS
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model = keras.models.Sequential ()


https://thedatafrog.com/deep-learning-keras
https://thedatafrog.com/deep-learning-keras
https://thedatafrog.com/deep-learning-keras
https://thedatafrog.com/deep-learning-keras
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initializers = {

}
model . add (
keras.layers.Conv2D (
24, 5, input shape=(256,256,3),
activation='relu',
)
)
model.add ( keras.layers.MaxPooling2D (2) )
model.add(
keras.layers.Conv2D (
48, 5, activation='relu',
)
)
model.add( keras.layers.MaxPooling2D(2) )
model . add (
keras.layers.Conv2D (
96, 5, activation='relu',
)
)
model.add( keras.layers.Flatten() )
model.add( keras.layers.Dropout (0.9) )

model.add( keras.layers.Dense (
2, activation='softmax',
)

)

model.summary ()

Layer (type) Output Shape Param #
convad (Convad)  (Nome, 252, 252, 28) 1828
max_pooling2d (MaxPooling2D) (None, 126, 126, 24) 0

conv2d_1 (Conv2D) (None, 122, 122, 48) 28848
max_pooling2d 1 (MaxPooling2 (None, 61, 61, 48) 0

conv2d_2 (Conv2D) (None, 57, 57, 96) 115296
flatten (Flatten) (None, 311904) %]

dropout (Dropout) (None, 311904) 0

dense (Dense) (None, 2) 623810

Total params: 769,778
Trainable params: 769,778
Non-trainable params: @
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https://thedatafrog.com/overfitting-illustrated
https://thedatafrog.com/overfitting-illustrated
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model.compile (loss='binary crossentropy',
optimizer=keras.optimizers.Adamax (1lr=0.001),
metrics=['acc'])
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history = model.fit generator (
train dataset,
validation data = val dataset,
workers=10,
epochs=20,

)

Epoch 14/20

667/667 [==============================] - 495 73ms/step - loss: ©.2323 - acc: 0.9041
Epoch 15/20
667/667 [==============================] - 48s 73ms/step - loss: ©.2159 - acc: 0.9127
Epoch 16/2@
667/667 [==============================] - 48s 72ms/step - loss: ©.2145 - acc: 0.9124
Epoch 17/20
667/667 [==============================] - 48s 72ms/step - loss: ©,2038 - acc: 0.9182
Epoch 18/20
667/667 [==============================] - 47s 7lms/step - loss: ©.1917 - acc: 0.9227
Epoch 19/20
667/667 [================—==————————-—-1] _ 485 72ms/step - loss: ©,1812 - acc: 0.9282
Epoch 20/20
667/667 [==============================)] - 48s 7lms/step - loss: ©,1771 - acc: 0.9289
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https://arxiv.org/abs/1412.6980v8
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def plot history(history, yrange):
''"'Plot loss and accuracy as a function of the epoch,

for the training and validation datasets.
Tr

acc = history.history['acc']

val acc = history.history['val acc']
loss = history.history['loss']

val loss = history.history['val loss']

# Get number of epochs
epochs = range(len (acc))

# Plot training and validation accuracy per epoch
plt.plot (epochs, acc)

plt.plot (epochs, val acc)

plt.title('Training and validation accuracy')
plt.ylim(yrange)

# Plot training and validation loss per epoch
plt.figure ()

plt.plot (epochs, loss)
plt.plot (epochs, val loss)
plt.title('Training and validation loss')
plt.show ()
el L
plot history(history, (0.65, 1.))

Training and validation accuracy
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imgdatagen = ImageDataGenerator (
rescale = 1/255.,
horizontal flip = True,
validation_split = 0.2,

e 8 g0 o el I S50 (65 Lges
image = img.imread('cats/cat.l12.jpg'")

def plot transform() :
''"'apply the transformation 8 times randomly'''
nrows, ncols = 2,4
fig = plt.figure(figsize=(ncols*3, nrows*3), dpi=90)
for i in range (nrows*ncols) :
timage = imgdatagen.random transform(image)
plt.subplot (nrows, ncols, i+1)
plt.imshow (timage)
plt.axis('off")
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plot transform()

1o b ams b oS 13) W) Y it 36 &3, e 156 055 of o

sl i ImageDataGenerator p g o]l oda s ST Josodl Jaed oY
i Slte ol o La s a s [ e S5

imgdatagen = ImageDataGenerator (
rescale = 1/255.,
horizontal flip = True,
zoom_range = 0.3,
rotation range = 15.,
validation split = 0.1,

)

plot transform()

Lges U Gl @ guin 3sd | 50 s transformations <Y sl el of Lul, aa)
(Y gl £31pnll Aadal] Pl il 2D wgall e Bl B3l o B )5 A
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batch_size = 30
height, width = (256,256)

train dataset = imgdatagen.flow from directory(
os.getcwd(),
target size = (height, width),
classes = ('dogs', 'cats'),
batch size = batch size,
subset = 'training'

)

val dataset = imgdatagen.flow_ from directory (
os.getcwd(),
target size = (height, width),
classes = ('dogs', 'cats'),
batch _size = batch size,
subset = 'validation'
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Found 22481 images belonging to 2 classes.
Found 2496 images belonging to 2 classes.
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model = keras.models.Sequential ()

initializers = {

}
model.add(
keras.layers.Conv2D (
24, 5,
activation="'relu',
)
)

input_ shape=(256,256,3),

model.add( keras.layers.MaxPooling2D(2) )

model.add (
keras.layers.Conv2D (
48, 5,
)
)

activation='relu',

model.add( keras.layers.MaxPooling2D(2) )

model.add (
keras.layers.Conv2D (
96, 5,
)
)

activation='relu',

model.add ( keras.layers.Flatten() )
model.add( keras.layers.Dropout (0.2)

model.add ( keras.layers.Dense (

2, activation='softmax',

)

model.summary ()

)

Layer (type) Output Shape Param #
convad (coma0)  (Nome, 252, 252, 24) 1820
max_pooling2d (MaxPooling2D) (None, 126, 126, 24) 4]
conv2d_1 (Conv2D) (None, 122, 122, 48) 28848
max_pooling2d_1 (MaxPooling2 (Nene, 61, 61, 48) 4]
conv2d_2 (Conv2D) (None, 57, 57, 96) 115296
flatten (Flatten) (None, 311904) [2]
dropout (Dropout) (None, 311904) 2]

dense (Dense) (None, 2)

623810

Total params: 769,778
Trainable params: 769,778
Non-trainable params: @
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model.compile (loss="binary crossentropy',
optimizer=keras.optimizers.Adamax (1lr=0.001),

metrics=['acc'])

history augm = model.fit generator (

train dataset,
validation data =
workers=10,
epochs=40,

val dataset,

==============================] - 5
750/750 153

Epoch 32/40

================o=oooo—-ooooo=] - s
750/750 153

Epoch 33/40

750/750 [==m=m===mm===mmmmemmeeeeeee ] - 1535

Epoch 34/4@

758/750 [==============================] - 1525

Epoch 35/40

750/750 [==============================] - 151s

Epoch 36/40

750/750 [==============================] - 1515

Epoch 37/40

750/75@ [==============================] - 153s

Epoch 38/40

750/750 [==============================] - 1525

Epoch 39/40

758/750 [==========================c==-] - 1545

Epoch 408/40

FAT YT —— ) P

plot history(history augm,
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(0.65, 1))

Training and validation accuracy

204ms/step

204ms/step

203ms/step

203ms/step

202ms/step

202ms/step

204ms/step

283ms/step

286ms/step

204ms/step

loss:
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loss:
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acc:
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from keras.applications.resnet50 import ResNet50

from keras.preprocessing import image

from keras.applications.resnet50 import preprocess_input,
decode_predictions

import numpy as np

model = ResNetb50 (weights='imagenet"')
e DAl odin s «Jos 8550 o 3 s0cd) id 8 s Bkl El3 3o (U3
:tga~9b%)‘CJUEA‘&P}AQ%A(?)}MQC:zQ

def evaluate (img_fname) :
img = image.load img(img fname, target size=(224, 224))
X = image.img to array (img)
x = np.expand dims (x, axis=0)
X = preprocess_input (x)
preds = model.predict (x)
# print the probability and category name for the 5 categories
# with highest probability:
print ('Predicted:', decode predictions(preds, top=5) [0])
plt.imshow (img)


https://keras.io/applications/
https://keras.io/applications/
https://keras.io/applications/
https://arxiv.org/abs/1512.03385
http://www.image-net.org/
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evaluate ('dogs/dog.0.jpg")

Predicted: [('n02102318', 'cocker spaniel', 0.29664052), ('n02097298"',
'Scotch terrier', 0.14396854), ('n02097130', 'giant schnauzer',
0.14393643), ('n02110627', 'affenpinscher', 0.10783979), ('n02088094"',
'Afghan_hound', 0.04753604) ]

o

200

evaluate ('dogs/dog.1l.jpg")

Predicted: [('n02099849', 'Chesapeake Bay retriever',6 0.87790024),
('n02105412"', 'kelpie', 0.06544642), ('n02099712',

'Labrador retriever', 0.008923257), ('n02106550', 'Rottweiler',
0.005405719), ('n02099429', 'curly-coated retriever', 0.004976345)]

0 50 00 150 200

evaluate ('dogs/dog.2.3pg")

Predicted: [('n02108551', 'Tibetan mastiff', 0.2795359), ('n02097474"',
'Tibetan terrier', 0.21642059), ('n02106030', 'collie', 0.21163173),
('n02106166"', 'Border collie', 0.06243812), ('n02108000',
'EntleBucher', 0.040746134)]
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evaluate ('cats/cat.0.Jjpg")

Predicted: [('n04404412', 'television', 0.10631036), ('n02094258"',
'Norwich terrier', 0.10413598), ('n02085620', 'Chihuahua',
0.075974055), ('n02093991', 'Irish terrier', 0.07585583),

('n02123045', 'tabby', 0.07348687)]
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evaluate ('cats/cat.1l.jpg")

Predicted: [('n02123045", 'tabby', 0.6946943), ('n02123159"',
'tiger cat', 0.18619044), ('n02124075', 'Egyptian cat', 0.06427032),
('n02127052", 'lynx', 0.00819175), ('n03958227", 'plastic bag',

0.004613503) 1]
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evaluate ('Trash/dogs/dog.9188.jpg")

Predicted: [('n02088466', 'bloodhound', 0.11124672), ('n03000684"',
'chain saw', 0.1000548), ('n03814639', 'neck brace', 0.04567196),
('n03825788"', 'nipple', 0.035572648), ('n03803284', 'muzzle',
0.030304618) 1]
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# download the image from my github repository

import urllib.request as reqg

url =
'https://raw.githubusercontent.com/cbernet/maldives/master/dogs vs cat
s/datafrog chien chat.png'

reqg.urlretrieve (url, 'dog cartoon.jpg')

evaluate ('dog cartoon.jpg')

Predicted: [('n02106662', 'German shepherd', 0.27522734),
('n02113023"', 'Pembroke', 0.17356005), ('n03803284', 'muzzle',
0.12873776), ('n02109047', 'Great Dane', 0.06609615), ('n02114712"',
'red wolf', 0.060678747)]
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# define and move to dataset directory

datasetdir = '/data2/cbernet/maldives/dogs vs cats'

import os
os.chdir (datasetdir)

# import the needed packages
import matplotlib.pyplot as plt
import matplotlib.image as img
import tensorflow.keras as keras
import numpy as np

lgal 6ac
Gy begarbioven s ey T
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from tensorflow.keras.preprocessing.image import ImageDataGenerator
batch size = 30

def generators (shape, preprocessing):
''"'Create the training and validation datasets for
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a given image shape.

T

imgdatagen = ImageDataGenerator (
preprocessing function = preprocessing,
horizontal flip = True,
validation split = 0.1,

)

height, width = shape

train_dataset = imgdatagen.flow from directory (
os.getcwd (),
target size

(height, width),

classes = ('dogs', 'cats'),
batch_size = batch_size,
subset = 'training',

val dataset = imgdatagen.flow from directory(
os.getcwd (),
target size

(height, width),

classes = ('dogs', 'cats'),
batch_size = batch_size,
subset = 'validation'

)

return train dataset, val dataset
cpreprocessing  diewedl &dlaedly shape  JSI (nedae Jo Jlsldl g 505
s pasall 23 50dl e danad 21
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def plot history(history, yrange):

''"'"Plot loss and accuracy as a function of the epoch,

for the training and validation datasets.
Tr

acc = history.history['acc']

val acc = history.history['val acc']
loss = history.history['loss']

val loss = history.history['val loss']

# Get number of epochs

epochs = range(len(acc))

# Plot training and validation accuracy per epoch
plt.plot (epochs, acc)

plt.plot (epochs, val acc)

plt.title('Training and validation accuracy')
plt.ylim(yrange)

# Plot training and validation loss per epoch
plt.figure ()

plt.plot (epochs, loss)
plt.plot (epochs, val loss)

plt.title('Training and validation loss')

plt.show() ) ) 5
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vggl6é = keras.applications.vgglé
vgg = vggl6.VGGL6 (weights="imagenet')
vgg.summary ()
Layer (type) Qutput Shape Param #
input_1 (Inputiayer)  (None, 220, 224, 3) o0
blockl convl (Conv2D) (None, 224, 224, 64) 1792
blockl _conv2 (Conv2D) (None, 224, 224, 64) 36928
blockl pool (MaxPooling2D) (None, 112, 112, 64) 5]
block2 convl (Conv2D) (None, 112, 112, 128) 73856
block3 conv3 (Conv2D) (None, 56, 56, 256) 590080
block3 pool (MaxPooling2D) (None, 28, 28, 256) 0
block4 convl (Conv2D) (None, 28, 28, 512) 1180160
block4 conv2 (Conv2D) (None, 28, 28, 512) 2359808
block4 conv3 (Conv2D) (None, 28, 28, 512) 2359808
block4 pool (MaxPooling2D) (None, 14, 14, 512) 0
block5 convl (Conv2D) (None, 14, 14, 512) 2359808
block5 conv2 (Conv2D) (None, 14, 14, 512) 2359808

block5 conv3 (Conv2D) (None, 14, 14, 512) 2359808
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block5 pool (MaxPooling2D) (None, 7, 7, 512) 5]

flatten (Flatten) (None, 25088) %]

fcl (Dense) (None, 4096) 102764544
fc2 (Dense) (None, 4096) 16781312
predictions (Dense) (None, 1000) 4097000

Total params: 138,357,544
Trainable params: 138,357,544
Non-trainable params: @

Flatten dsdawed! L)l p 35 (8 oy iimaodl ¢35 A ¢l s 65
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vggl6é = keras.applications.vgglé

conv_model = vggl6.VGGl6 (weights='imagenet', include_ top=False)
conv_model . summary ()

Layer (type) OQutput Shape Param #
input_2 (Inputiayer)  (None, None, Nome, 3) 0
blockl_convl (Conv2D) (None, None, None, 64) 1792
blockl conv2 (Conv2D) (None, None, None, 64) 36928

blockl pool (MaxPooling2D) (None, None, None, 64) 5]
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block3 conv3 (Conv2D) (None, None, None, 256) 590080

block3 pool (MaxPooling2D) (None, None, None, 256) @

block4 convl (Conv2D) (None, None, None, 512) 1180160
block4 conv2 (Conv2D) (None, None, None, 512) 2359808
block4 conv3 (Conv2D) (None, None, None, 512) 2359808

block4 pool (MaxPooling2D) (None, None, None, 512) @

block5 convl (Conv2D) (None, None, None, 512) 2359808
block5 conv2 (Conv2D) (None, None, None, 512) 2359808
block5 conv3 (Conv2D) (None, None, None, 512) 2359808

block5 pool (MaxPooling2D) (None, None, None, 512) @

Total params: 14,714,688
Trainable params: 14,714,688
Non-trainable params: @
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from keras.preprocessing import image
img path = 'dogs/dog.l.jpg'

# loading the image:

img = image.load img(img path, target size=(224, 224))
# turn it into a numpy array

X = image.img to array (img)

print (np.min(x), np.max(x))

print (x.shape)

# expand the shape of the array,

# a new axis is added at the beginning:

xs = np.expand dims (x, axis=0)

print (xs.shape)

# preprocess input array for VGG1l6

xs = vgglé6.preprocess_input (xs)

# evaluate the model to extract the features
features = conv_model.predict (xs)
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print (features.shape)

Using TensorFlow backend.
0.0 255.0

(224, 224, 3)

(1, 224, 224, 3)

(1, 7, 7, 512)
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train dataset, val dataset = generators((224,224),
preprocessing=vgglé6.preprocess_input)

Found 22481 images belonging to 2 classes.
Found 2496 images belonging to 2 classes.
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conv_model = vggl6.VGGl6 (weights='imagenet', include top=False,
input shape=(224,224,3))

Uasdl Dl oY1 G g i3dows b 308 slal |5 cnput shape sdo o 13)
bl Cieadl e dasS il J4l eLis] Jlos Letie LI
ValueError: The last dimension of the inputs to "Dense” should be defined. Found “None’.

el a3 el U o s 0580 05

# flatten the output of the convolutional part:

X keras.layers.Flatten () (conv_model.output)

# three hidden layers

x = keras.layers.Dense (100, activation='relu') (x)

X keras.layers.Dense (100, activation='relu') (x)

X keras.layers.Dense (100, activation='relu') (x)

# final softmax layer with two categories (dog and cat)
predictions = keras.layers.Dense (2, activation='softmax') (x)

# creating the full model:

full model = keras.models.Model (inputs=conv_model.input,
outputs=predictions)

full model.summary ()

Layer (type) Output Shape Param #
input_3 (InputlLayer) (None, 224, 224, 3) %]
blockl convl (Conv2D) (None, 224, 224, 64) 1792

blockl conv2 (Conv2D) (None, 224, 224, 64) 36928
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blockl pool (MaxPooling2D) (None, 112, 112, 64) 4]
block2 convl (Conv2D) (None, 112, 112, 128) 73856
block2 conv2 (Conv2D) (None, 112, 112, 128) 147584
block2 pool (MaxPooling2D) (None, 56, 56, 128) 0
block3 convl (Conv2D) (None, 56, 56, 256) 295168
block3 conv2 (Conv2D) (None, 56, 56, 256) 590080
block3 conv3 (Conv2D) (None, 56, 56, 256) 590080
block3 pool (MaxPooling2D) (None, 28, 28, 256) 0
block4 _convl (Conv2D) (None, 28, 28, 512) 1180160
block4 conv2 (Conv2D) (None, 28, 28, 512) 2359808
block4 conv3 (Conv2D) (None, 28, 28, 512) 2359808
block4_pool (MaxPooling2D) (None, 14, 14, 512) 0
block5 _convl (Conv2D) (None, 14, 14, 512) 2359808
block5 conv3 (Conv2D) (None, 14, 14, 512) 2359808
block5 pool (MaxPooling2D) (Mone, 7, 7, 512) 0
flatten (Flatten) (None, 25088) 0

dense (Dense) (None, 1@@) 2508900
dense_1 (Dense) (None, 100) 10100
dense_2 (Dense) (None, 109) 10100
dense_3 (Dense) (None, 2) 202

Total params: 17,243,990
Trainable params: 17,243,990
Non-trainable params: @




e 560 e 365

A ) Slib e GHEL 5

for layer in conv_model.layers:
layer.trainable = False

dense izl Ciaodl Slik a Lyt wow Al kol Sl O e Giocis

:classifier
full model.summary ()
dense 2 (Dense) (None, 100) 10100
dense 3 (Dense) (None, 2) 202
Trainable params: 17,243,990
Non-trainable params: @
block4 conv3 (Conv2D) (None, 28, 28, 512) 2359808
block4_pool (MaxPooling2D) (None, 14, 14, 512) 0
block5 _convl (Conv2D) (None, 14, 14, 512) 2359808
block5_conv2 (Conv2D) (None, 14, 14, 512) 2359808
block5_conv3 (Conv2D) (None, 14, 14, 512) 2359808
block5_pool (MaxPooling2D) (None, 7, 7, 512) %]
flatten (Flatten) (None, 25088) 0
dense (Dense) (None, 10@) 2508900
dense_1 (Dense) (None, 10@) 10100
dense 2 (Dense) (None, 1@@) 10100
dense 3 (Dense) (None, 2) 202

Total params: 17,243,990
Trainable params: 2,529,302
Non-trainable params: 14,714,688



oA i

Slik 4 3 doledaall Jlaz Yl saall s Coplel) il lekaall site 0 5 5 (31401 b
144

2508900+10100*2+202

2529302

55 5 gadl ez OV eSlay

full model.compile(loss='binary crossentropy',
optimizer=keras.optimizers.Adamax (1r=0.001),
metrics=['acc'])
history = full model.fit generator (
train dataset,
validation data = val dataset,
workers=10,

epochs=5,

)

Epoch 1/5

750/750 [================———————————-—-] - 735 97ms/step - loss: 0.,1518 - acc: @.9685 - v
Epoch 2/5

750/750 [==============================] - 71s 94ms/step - loss: 0.8489 - acc: 0.9876 - v
Epoch 3/5

750/750 [==============================)] - 725 96ms/step - loss: 0.8329 - acc: 0.9913 - v
Epoch 4/5

750/750 [==============================] - 71s 94ms/step - loss: 0.0232 - acc: 0.9932 - v
Epoch 5/5

758/750 [==============================| - 725 96ms/step - loss: ©.0182 - acc: 0.9950 - v

plot history(history, yrange=(0.9,1))
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VGG19

56 13 . VGG16 J 1hr alie sa5 VGG oblb e ksl Sasl o8 VGG19
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https://thedatafrog.com/dogs-vs-cats
https://thedatafrog.com/dogs-vs-cats
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vggl9 = keras.applications.vggl9
conv_model = vggl9.VGG1l9 (weights='imagenet', include top=False,
input shape=(224,224,3))
for layer in conv_model.layers:
layer.trainable = False

x = keras.layers.Flatten() (conv_model.output)

x = keras.layers.Dense (100, activation='relu') (x)

x = keras.layers.Dense (100, activation='relu') (x)

x = keras.layers.Dense (100, activation='relu') (x)
predictions = keras.layers.Dense (2, activation='softmax') (x)

full model = keras.models.Model (inputs=conv_model.input,
outputs=predictions)

flatten_1 (Flatten) (None, 25088) %]
dense_4 (Dense) (None, 1@@) 2508900
dense 5 (Dense) (None, 1@0) 10100
dense 6 (Dense) (None, 100) 10100
dense_ 7 (Dense) (None, 2) 202

Total params: 22,553,686
Trainable params: 2,529,302
Non-trainable params: 20,024,384

full model.summary ()
full model.compile(loss='binary crossentropy',
optimizer=keras.optimizers.Adamax (1r=0.001),
metrics=['acc'])
history = full model.fit generator (
train dataset,
validation data = val dataset,
workers=10,
epochs=5,

Epoch 1/5
758/750 [=== ===== ====] - 83s 11@ms/step - loss:
Epoch 2/5
758/750 [=== ===== ====] - 84s 112ms/step - loss:
Epoch 3/5
750/750 [=== ===== ====] - 83s 1llims/step - loss:
Epoch 4/5
750/750 [=== ===== ====] - 83s 111ms/step - loss:
Epoch 5/5
750/750 [=== ===== ====] - 83s 1lllms/step - loss:

=]

.1480 - acc: ©.9712 -

[l

.0441 - acc: 0.9876 -

©

.0320 - acc: 0.9910 -

@

.0251 - acc: ©.9940 -

©

L0172 - acc: ©.9956 -
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plot history(history, yrange=(0.9,1))
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https://thedatafrog.com/logistic-regression
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b 50 s lgasiviios I ResNet50 i) sl =52l (6 oy edball oo s
ResNet oo Geel Obliw) Cal Sta, dab 22 Je VGG19 Syou i

.ResNet1525 ResNet101,

oSl (S Ogale 34 ) ResNet50 Goledaodl sdn Bl ooy candts <3501
R Gros o3 s SKoall (o s Lo 198 IVG GO o Bodns 0 ke 23 1 85l (g
)90 O}:‘L“-gb}(”ﬁ:’ I‘BJJW”CJUL:: Z\;}“’“J‘a}'@“"

Z&M A:)‘)JSA c«L&J;L: fji.: c@)i .keras "‘J\?&;ML’ ResNet50 m L.5""’ L:j_ob IRV
led) dodledl U35 rooenall JUo Y1 IS5 e (b ol UL
resnet50 = keras.applications.resnet50

train dataset, val dataset = generators((224,224),
preprocessing=resnet50.preprocess input)

Found 22481 images belonging to 2 classes.
Found 2496 images belonging to 2 classes.

conv_model = resnet50.ResNet50 (weights='imagenet', include top=False,
input shape=(224,224,3))

for layer in conv_model.layers:
layer.trainable = False

x = keras.layers.Flatten() (conv_model.output)

x = keras.layers.Dense (100, activation='relu') (x)

x = keras.layers.Dense (100, activation='relu') (x)

x = keras.layers.Dense (100, activation='relu') (x)
predictions = keras.layers.Dense (2, activation='softmax') (x)
full model = keras.models.Model (inputs=conv_model.input,

outputs=predictions)

full model.summary ()

flatten 4 (Flatten) (None, 100352) 2] activation 146[0][0]
dense_16 (Dense) (None, 1@@) 10835300 flatten_4[@][@]
dense_17 (Dense) (None, 10@) 10le@ dense_16[0][0]
dense 18 (Dense) (None, 108) 10100 dense 17[@][0]
dense 19 (Dense) (None, 2) 202 dense_18[@][0]

Total params: 33,643,414
Trainable params: 10,055,702
Non-trainable params: 23,587,712

full model.compile(loss='binary crossentropy',
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optimizer=keras.optimizers.Adamax (1lr=0.001),
metrics=['acc'])

history =
train dataset,
validation data =
workers=10,

full model.fit generator (

val dataset,

epochs=5,
)
Epoch 1/5
750/750 [==============================] - 645 85ms/step - loss: ©.1398 - acc: ©.9616 - v
Epoch 2/5
750/750 [==============================] - 605 8@ms/step - loss: 8.8509 - acc: ©.9821 - v
Epoch 3/5
750/750 [=== 80ms/step - loss: ©.0431 - acc: 0.9851 - v
Epoch 4/5
750/750 [==============================] - 61s 82ms/step - loss: ©8.8326 - acc: ©0.9893 - v
Epoch 5/5
750/750 [=================————————————-] - 6ls 81lms/step - loss: ©.0212 - acc: 0.9918 - v
plot history(history, yrange=(0.9,1))
Training and validation accuracy
100
0.98
0.96
094
0.92
090 T T T T T . - -
00 05 10 15 20 25 30 35 40
Training and validation loss
014
0.12
0.10
0.08
0.06
nos \
0.02
00 05 10 15 20 25 30 35 40

Keras @agoj JLonig hon

M Lis b5 ASTL <ol L opme #3500 pldbunaly Slee o] o o ST 5 i)
25 ResNet50 e w3l b pos o Y1 M Jdd . finedl Golitsend 73 50l

sy L3 3 505 5



plcill Jéi go Joundl Gle & el 100

3Ll e 48 S5 ¢ o3l e B JulSU1 23 sadl i ol o « Keras el
Lald o Slab plased w5l FIALG 2

el (ledaadl) ool alysl L a
full model.save weights('resnet50.h5")
ey Lol () 25 sal) lae ok 23 505 L0 p o (53T 60 Lo 1)

conv_model = resnet50.ResNet50 (weights='imagenet', include top=False,
input shape=(224,224,3))
for layer in conv _model.layers:

layer.trainable = False

x = keras.layers.Flatten() (conv_model.output)

x = keras.layers.Dense (100, activation='relu') (x)

x = keras.layers.Dense (100, activation='relu') (x)

x = keras.layers.Dense (100, activation='relu') (x)
predictions = keras.layers.Dense (2, activation='softmax') (x)
full model = keras.models.Model (inputs=conv_model.input,

outputs=predictions)
:OUJY‘JfUEQf}LJ
full model.load weights('resnet50.h5")

2390l o)
Balely ali> 03 Gl g3 seidl OV pasend T BmY) susly 8y 00 i sl LSy
H(apons

from keras.preprocessing import image
from keras.applications.resnet50 import preprocess_input

img path = 'dogs/dog.l.jpg'

img = image.load img(img_path, target size=(224,224))
x = image.img_ to_ array (img)

x = np.expand dims(x, axis=0)

X = preprocess_input (x)

print (full model.predict (x))

plt.imshow (img)

0 50 100 150 200
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import sys

def true and predicted labels(dataset):

labels = np.zeros((dataset.n,2))

preds = np.zeros like(labels)

for i in range(len(dataset)):
sys.stdout.write ('evaluating batch {}\r'.format (i))
sys.stdout.flush ()
batch = dataset[i]
batch images = batch[0]
batch labels = batch[1]
batch preds = full model.predict (batch images)
start = i*batch size
labels[start:start+batch size] = batch labels
preds[start:start+batch size] = batch preds

return labels, preds

train labels, train preds = true and predicted labels(train dataset)
el Jaad 23 g0l) Sy S s 5 LSy (3 5ol 135 L) el O A OV
o) By aa By s 10y (65les IS iy OF ST o ol s (3o it )
Sy e iy 3 L)) By 085 O 3 g cJaadl) Bl enil) L)) B o p s
a2l e iy 3 O S agJ)M;U YWY

def plot cat score(preds, labels, range=(0,1)):

# get the cat score for all images

cat_score = preds[:,1]

# get the cat score for dogs
# we use the true labels to select dog images

dog cat score = cat score[labels[:,0]>0.5]

# and for cats

cat_cat score = cat_score[labels[:,0]<0.5]

# just some plotting parameters

params = {'bins':100, 'range':range, 'alpha':0.6}

plt.hist (dog_cat score, **params)
plt.hist (cat_cat score, **params)
plt.yscale('log'")

plot_cat score(train_preds, train_labels)
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threshold = 0.5

def predicted labels(preds, threshold):
''"'Turn predictions (floats in the last two dimensions)
into labels (0 or 1).'"'
pred labels = np.zeros_like (preds)
# cat score lower than threshold: set dog label to 1
# cat score higher than threshold: set dog label to 0
pred labels[:,0] = preds[:,1]<threshold
# cat score higher than threshold: set cat label to 1
# cat score lower than threshold: set cat label to 0
pred labels[:,1] = preds[:,1]>=threshold
return pred labels

train pred labels = predicted labels(train preds, threshold)
print ('predicted labels:')

print (train pred labels)

print ('true labels:')

print (train labels)

predicted labels:
[[1. @.]

[1. @.]

[0. 1.]

[1. @.]

[0. 1.]

[1. 0.1

true labels:
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def misclassified(labels, pred labels, print report=True):
def report(categ, n misclassified, n examples) :
print ('{:<4} {:>3} misclassified samples ({:4.2f}%)'.format (
categ,
n_misclassified,
100* (1-float (n_misclassified)/n examples))
)
# total number of examples
n_examples = len (labels)
# total number of cats
n_cats = sum(labels[:,0])
# total number of dogs
n _dogs = sum(labels[:,1])
# boolean mask for misidentified examples
mask all = pred labels[:,0] != labels[:,0]
# boolean mask for misidentified cats
mask cats = np.logical and(mask all,labels[:,1]>0.5)
# boolean mask for misidentified dogs
mask dogs = np.logical and(mask all,labels[:,1]<0.5)
if print report:
report ('all', sum(mask all), n_examples)
report ('cats', sum(mask cats), n cats)
report ('dogs', sum(mask dogs), n_dogs)
return mask all, mask cats, mask dogs

= misclassified(train labels, train pred labels)

all 104 misclassified samples (99.54%)
cats 23 misclassified samples (99.80%)
dogs 81 misclassified samples (99.28%)

ek IS 535 O Sa (I3 s i gan 38T OIS iz 0 (6 5 ey el IS e
o o5 5 e Pilane i ool o cdaas s ¢ Ja clab daliss il )

153 50 L)) B o s Sitatl] 0.5 de doe Sl o Sl f2 Y

plot cat score(train preds, train labels)
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threshold = 0.85

train_pred labels = predicted labels(train_preds, threshold)

_ = misclassified(train labels, train pred labels)

all 100 misclassified samples (99.56%)

cats 5@ misclassified samples (99.56%)
dogs 50 misclassified samples (99.56%)

CnSle e 1 70,02 oty oIl il 885 pomiy 525 (s ) 5 L) S5 (o
Sl sl e Ll e Jaass d8 ol e Blazel € ST oS0 Dbl ada 318
U3 e el (6,35 0 ResNet50 co)ls s3le] dgloes ey i3 L2

FSVRUIRY
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¢ 3l bl

val labels, val preds = true and predicted labels(val dataset)
val pred labels = predicted labels(val preds, threshold)
_ = misclassified(val labels, val pred labels)

all 35 misclassified samples (98.60%)
cats 17 misclassified samples (98.64%)
dogs 18 misclassified samples (98.56%)

il L2 me /98,6 a Bl e Gh) B35 (Lo o ) filane Cita) (Ll L
e e (0.5 ds

val pred labels = predicted labels(val preds, 0.5)
_ = misclassified(val labels, val pred labels)

all 38 misclassified samples (98.48%)

cats 12 misclassified samples (99.04%)
dogs 26 misclassified samples (97.92%)

bl JAly dainoll jgall JI Al
sl o 5l W s Y ¢ :ImageDataGenerator i, Gila IS0t 5
o B L) Bl o il e e g (e (o b1 S8 Leiinas 05 )
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import sys

dataset = val dataset

misclassified imgs = dict(dogs=[], cats=[])
for i in range(len(dataset)):
if 1%100:

sys.stdout.write ('evaluating batch {}\r'.format(i))
sys.stdout.flush ()
batch = dataset[i]
batch images = batch[0]
batch labels = batch[1]
batch preds = full model.predict (batch images)
batch pred labels = predicted labels(batch preds, threshold=0.85)
mask all, mask cats, mask _dogs = misclassified(
batch labels,
batch pred labels,
print report=False
)
misclassified imgs['dogs'].extend(batch images[mask dogs])
misclassified imgs['cats'].extend(batch images[mask cats])

evaluating batch 83

uL}fL}Bbb-JQMM\J}de&&)iL@

print ([ (label, len(imgs)) for label,imgs in
misclassified imgs.items()])

[('dogs', 14), ('cats', 18)]
L3 17) oSl aloly 1 ol Y1 e Bl 53155 Y pl5, 31 odis o aSTHIL o> il
o oM ey 0555 B M Of el (B IS8y Liad 03 LS 185 ¢ bl Sy i
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bl o il

def plot images(imgs, 1):

ncols, nrows = (5, 2)

start = i*ncols*nrows

fig = plt.figure( figsize=(ncols*5, nrows*5), dpi=50)

for i, img in enumerate (imgs[start:start+ncols*nrows]) :
plt.subplot (nrows, ncols, i+1)
plt.imshow (img)
plt.axis('off"')
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plot images (misclassified imgs['cats'],O0)
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import keras applications
keras applications. version

'1.9.8"

o Bl W i Ol (555 resnet50 J gkasll oS0 JI k3
.E@Jﬁvscgcimagenet_utils
Bos U Aiadl dadlradl J] 55 g0all o ol G pazs G (6l G50 DI 5005 o
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https://github.com/keras-team/keras-applications/blob/1.0.8/keras_applications/imagenet_utils.py#L157
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def undo preprocessing(x) :
mean = [103.939, 116.779, 123.68]
xX[..., 0] += mean[0]
X[..., 1] += mean[1l]
X[..., 2] += mean([2]
X = x[..., ::-1]

Ddlaal) as 3T 3 0da OV [l 5,3 5,0 BGR (b Jawsne Yl Lalls i
Al g il Bl 0580 Y 28 Lo g 315 50 0501 b s 35 s 05 R
el 3 0 25 G ses AL L0035 domy g1 Y
D55 A 355,80l o SV e ddadl BLSL ;2 . notation Gl e
O Slgms ol GV dadl e bt faall o a LS pall S5V 5LV
(gl Y1 gl dkeras pusend O damSe )
A oV 35 dms ¢ eV dadl et oT il fany @

oS 2% 285 3008 a1 Sl Sy ((202:3) KA B pran o apy Sl 35U
i) Ol s 35

a = np.arange(1l2) .reshape (2,2,3)
print (a)

[[[le 1 2]
[ 3 4 5]]

[[s 7 8]
[ 910 11]]1]

e[0T 2] o B3 Ol Sl ss ol o ¢ Sl eV (g shall 652l
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array([[
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2, 1, ®],
5, 4, 3]1L

(re 7, el
[11, 1@, 9111)

s 8 se0 e Ly Aol dadladl 2 Dl VI O 2

img = misclassified imgs['cats'][5]
plt.imshow (img)



plcill Jéi go Joundl Gle & el 108

N

175 |
200 4

0 50 100 150 200

import copy

new_img = copy.copy (img)
undo_preprocessing (new_img)
plt.imshow(new_img.astype('int'))

0
25

150 A1

175 A
200 +

The Caring Containment Professionals.”
0 50 100 150 200

250 o ol e S oty 55 AU 5 g0 5 e Jnd AN O iy 125 o]

:lgdenjrb
def plot images(imgs, 1i):
ncols, nrows = (5, 2)
start = i*ncols*nrows

fig = plt.figure( figsize=(ncols*5, nrows*5), dpi=50)
for i, img in enumerate (imgs[start:start+ncols*nrows]) :
img_unproc = copy.copy (img)
undo_preprocessing (img unproc)
plt.subplot (nrows, ncols, i+1)
plt.imshow (img unproc.astype('int'))
plt.axis('off")
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plot images (misclassified imgs['dogs'],0)
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/https://thedatafrog. com/en/articles/image-recognition-transfer-learning
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Dog’s Breed Groc)l rodcil pladaiwl oA &l 2yaai (6
Identification using Deep Learning

N O LSl s e (ST o) M0 Gidad LS oty Bpuell ] ool 5,0 I3
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pip install numpy, pandas, opencv-python , tensorflow, matplotlib ,
sklearn

o LS o W ALl Elaacdl ol s 0l sl 1 adiall lo Yl

1) python: 3.8.5 (or 3.x)
2) tensorflow: 2.3.1

3) opencv: 4.1.2

4) sklearn: 0.24.2

5) numpy: 1.19.5
6) pandas: 1.1.5
7) matplotlib : 3.2.2

S ,T keras (\.b'emul J?T o0 J’T jT TensorFlow 2.2 ,las! 55 ol ol
.5 sl keras

GPU sl s &Y g5l e il Google (»Google Colab 4z r.\&a,.ﬂL
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dr g Lrdped copdd Leddain jo e dlddl Ha (g gow itraincsv o
Aol s 33500 10222
Ao eyl L god LY Lgaddeinin 5 sao e el i Ssowitest.csv @
Aeeadl e B350 10357
Ul "breed” s see5 "1d" 3 508 oS e Jo Cilodl s (g 50w tlabels.csv o
Aaadl YN slad e (6 50m
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L3 gt 2ol 01515 alially loeadl o )l Lis (g 2w tmodel/ o
RERA|
Lo ol 5 S Lot G 2ol 5o 10 tdogbreed identification.py e
el B el oy
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GliA ol alpdaul 11 6glaall
S LSl jazr 3555 "dogbreed identification. py” e Gle ¢t N
Al Slllazall od LS Lie s
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#TechvVidvan

# load all required libraries for Dog's Breed Identification Project
import cv2

import numpy as np

import pandas as pd

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from sklearn.model selection import train test split

from sklearn.preprocessing import LabelEncoder

from tensorflow.keras.models import load model, Model

from tensorflow.keras.optimizers import RMSprop

from tensorflow.keras.layers import Dense, GlobalAveragePooling2D,
Dropout, BatchNormalization

from tensorflow.keras.applications.resnet v2 import ResNet50V2,
preprocess_input

bl cgono wlo Julnj :2 dghAll

"train file" & s . Dataframe <UL 5| JI L =5 "labels.csv" Jased G s
Moo é}» "test_ﬁle"ﬁjcwa Oy ! o de G son U copudl e B
SV se e (g s 1LY

23 S

#read the csv file

df labels = pd.read csv("labels.csv")

#store training and testing images folder location
train file = 'train/'

test file = 'test/'
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id

breed

2 |000bec180eb18c7604dcecc8fe0dbaldy
3 |001513dfcb2ffafc82cecf4d8bbabald7
4 |001cdf01b096e06d78e9e5112d419397
5 (00214f311d5d2247dodfedfe24b2303d
6 |(0021f9ceb3235effd7fecde f7538ed62
7 |002211c81b498ef88e1b40b%abfé4e1d
& |00290d3e1fdd27226ba27a8ce248cess
9 |[002a283a315af9%6eacale28e7163b21b
10 (003df8b8a8b05244b1d920bb6cf451f9
11 [0042188c895a2f14ef64a918ed9c7bb4
12 [004396df1acd0f1247b740ca2b14616e
13 [0067dc3eab0b3c3ef0439477624d85d6
14 (00693b8bc2470375cc744a6391d397ec
15 [006cc3ddb9dc1bd827479569fcdeh2de
16 [0075dc49dab4024d12fafe67074d8a81
17 [00792e341f3c6eb33663e415d07 15370
18 [007b5a16db9d9ffad7ad39982703e429
19 [007b8a07882822475a4ce6581e70b1f8
20 |007ff9a78eba?aebbbb8afeadab1c469
_ 21 |008887054b18ba3c7601792bba453cc3

boston_bull

dingo

pekinese

bluetick
golden_retriever
bedlington_terrier
bedlington_terrier
borzoi

baseniji
scottish_deerhound
shetland_sheepdog
walker hound
maltese_dog
bluetick
norfolk_terrier
african_hunting_dog
wire-haired_fox_terrier
redbone
lakeland_terrier
boxer

L Lol UL e gazen (363 32 yodl OUSIN VB ¢l 5T e a Gl Lges

23 S

#check the total number of unique breed in our dataset file
print ("Total number of unique Dog Breeds

:",len(df labels.breed.unique()))

> Total number of unique Dog Breeds : 120

oo B 60 pdsvcin g3l lia 3. OOSI YD e 103 B 55 120 Slia (55 LS
el 5 Gall oda 53U 5 sy hollss il yod s 5 . oMSII Y

#specify number

num breeds = 60

im size = 224

batch size = 64

encoder = LabelEncoder ()

23531
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HUSESEN
60
yorkshire_terrier , whippet , welsh_springer spaniel , walker hound , toy terrier
tibetan_terrier , su: paniel , standard_poodle oft-coated_wheaten_terrier , berian_h
shetland sheepdog , scottish _deerhound , schipperke , saluki , rottweiler
redbone , pomeranian , pekine: , otterhound , norwich_terrier
norfolk_terrier , miniature_ nauzer , miniature_pinscher , maltese_dog , malamute
leonberg , labrador_i ver , komonder , kelpie , japanese_spanie
irish_wolfhound , irish_terrier , ibizan_hound , greater_: _mountain_dog , great_dane

golden_retriever , german_short-haired_pointer , french_bulldog , eskimo_dog , english_springer

english_foxhound , dingo , dandie_dinmont , collie , clumber

chihuahua , cardigan , bull mastiff , briard , boxer

boston_bull , border_terrier , bluetick , blenheim_. i _mountain_dog

beagle , basenji , appe 1ler , airedale , afghan_hound

bluld el daleoll :3 6giaAll

s ks WO SV e Gltes B 60 patiini olu L2350 LS
Bl e sdeladl dxbe dig Lyl e dpedl Lodls Bae SN YL
S o (g 50 U UL i o 3 an .pandas ‘Value_counts()’
s sl YL el

231

#get only 60 unique breeds record

breed dict = list(df labels['breed'].value counts().keys())
new list = sorted(breed dict, reverse=True) [:num breeds*2+1:2]
#change the dataset to have only those 60 unique breed records
df labels = df labels.query('breed in @new list')

By el S sl "img_ﬁle" A B ges poiies dd O predl 350 3aelinas
1SS S d shtze¥1 Blod] bike pomty Vs el (s 1 3 5SCmn ilslals

231

#create new column which will contain image name with the image
extension
df labels['img file'] = df labels['id'].apply(lambda x: x + ".jpg")

HEHESEN]

id breed img_file
0 000bec180eb18c7604dcecc8fe0dbal7 boston_bull 000bec180eb18c7604dcecc8fe0dba07 jpg
1 001513dfcb2ffafc82cccf4d8bbabad7 dingo 001513dfch2ffafc82cccf4d8bbabad7 jpg

2 001cdf01b096e06d78e9e5112d419397 pekinese 001cdf01b096e06d78e9e5112d419397 .jpg
3 00214f311d5d2247d5dfe4fe24b2303d bluetick 002141311d5d2247d5dfe4fe24b2303d.jpg

4 0021f9ceb3235effd7fcde77538ed62 golden_retriever 0021f9ceb3235effd7fcde7{7538ed62.jpg

8 003df8b8a8b05244b1d920bb6cf451f9 baseniji 00! 05244b1d920! 45119.jpg
9 0042188c895a2f14ef64a918ed9c7b64 ERlE ICEET L BTG 004 2 188c895a2f14ef64a918ed9c7b64. jpg
10 004396df1acd0f1247b740ca2b14616e EUEHERREREERG YN 004 396df1acd0f1247b740ca2b 146 16e.jpg
11 0067dc3eab0b3c3ef0439477624d85d6 walker_hound 0067dc3eab0b3c3ef0439477624d85d6.jpg
1200693b8bc2470375¢cc744a6391d397ec maltese_dog 00693b8bc2470375cc744a6391d397ec.jpg|
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224 L gl s ) Vls ol iy ) gl S o ity o3 1 s JSSL Lo
Dls pladunal 15 21 SUadl By 2ol & piaall 03w b Call oy . 224 x

Spreprocess input()’




117 Glod]l pdcil plaaiwl oA adllw ayani

#create a numpy array of the shape

# (number of dataset records, image size , image size, 3 for rgb
channel ayer)

#this will be input for model

train x = np.zeros((len(df labels), im size, im size, 3),
dtype='float32"')

titerate over img_file column of our dataset
for i, img_id in enumerate (df labels['img file']):

#read the image file and convert into numeric format

#resize all images to one dimension i.e. 224x224

#we will get array with the shape of

# (224,224,3) where 3 is the RGB channels layers

img =
cv2.resize(cv2.imread(train file+img id,cv2.IMREAD COLOR), ((im size,im
_size)))

#scale array into the range of -1 to 1.

#preprocess the array and expand its dimension on the axis 0

img array = preprocess input (np.expand dims(np.array(img[...,::-
1].astype(np.float32)) .copy (), axis=0))

#update the train_x variable with new element

train x[i] = img _array

3 0] O S Gon il dng @ Gy €Y by Lol Breed s g a5 J) Ll ko
Lol 2,31 odn (ol 2 1 3l 3 sl J el Sl W1 sl 10 e o DL

23,1

#This will be the target for the model.
#convert breed names into numerical format
train y = encoder.fit transform(df labels["breed"].values)

Juiallg wyjaidl alcgoan 5 6ghhall

s Sl sazres ) Lo sl i (358l AV Ml Sl sazes enad O
izl 720 5 oyl SULIN Il e 780 plaind wims oo <20:80 &t L
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#split the dataset in the ratio of 80:20.

#80% for training and 20% for testing purpose

X train, x test, y train, y test =

train test split(train x,train y,test size=0.2,random state=42)

JgnJl 63l :6 dghrAll

S5 spall oo s el Sy £25 ol Js» Augmentation §sb 3|
S sl s sl Wtas Gl Sllis] s3] Gy b 8 il 231 e
A3V o Ll ol

1o ol Glasennl 2SI asL 3l wleds Lan



dgwlall &g il 8 pdcil Jbs 118
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#Image augmentation using ImageDataGenerator class

train datagen = ImageDataGenerator (rotation_ range=45,
width shift range=0.2,
height shift range=0.2,
shear range=0.2,
zoom_range=0.25,
horizontal flip=True,
fill mode='nearest"')

#generate images for training sets
train generator = train datagen.flow(x train,
y_train,
batch size=batch size)

#same process for Testing sets also by declaring the instance
test datagen = ImageDataGenerator ()

test generator = test datagen.flow(x_test,
y_test,
batch size=batch size)



119 Glod]l pdcil plaaiwl oA adllw ayani

2agoil <Ly :7 g0l

ULy depoms o dyde Slodas 3525 a0 ResNet50V2 plsenin Gl Lzl LS
ol Bl B 36 g ) Lal) &l sy 535 ) L 53 5 d Tmagenet
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#building the model using ResNet50V2 with input shape of our image
array
#weights for our network will be from of imagenet dataset
#we will not include the first Dense layer
resnet = ResNet50V2 (input shape = [im size,im size, 3],
weights='imagenet', include top=False)
#freeze all trainable layers and train only top layers
for layer in resnet.layers:
layer.trainable = False

#add global average pooling layer and Batch Normalization layer
X = resnet.output

x = BatchNormalization () (x)

x = GlobalAveragePooling2D () (x)

x = Dropout (0.5) (x)

#add fully connected layer

x = Dense (1024, activation='relu') (x)

x = Dropout (0.5) (x)

SV e (5ol U1 SR 15D (oI dhaame) 2228 Bk sLasly o3 (s
VA8 20l Ladally Bl Jlsl o5 gadl £ &S o3 " softmax” Ll Als s

23 S

#add output layer having the shape equal to number of breeds
predictions = Dense (num breeds, activation='softmax') (x)

#create model class with inputs and outputs

model = Model (inputs=resnet.input, outputs=predictions)
#model . summary ()

HEHESEIN
N ;)UEQ\Lk}S

https://storage.googleapis.com/tensorflow/keras-
applications/resnet/resnet5ov2_weights_tf_dim_ordering_tf kernels_notop.hs

94674944/94668760 [==============================] — 1s Ous/step
@3agoJl LyJai ;7 6ghhall
ez e (0.001) e-31 (A5 Juras "RMSprop’ s p i (Bl gy
Ad 2080 OIS S 5y 500 64 (10 Ao somes) 64 dxd>
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#epochs for model training and learning rate for optimizer
epochs = 20
learning rate = le-3

#using RMSprop optimizer to compile or build the model
optimizer = RMSprop (learning rate=learning rate,rho=0.9)
model.compile (optimizer=optimizer,
loss='sparse categorical crossentropy',
metrics=["accuracy"])

#fit the training generator data and train the model
hist = model.fit (train generator,
steps per epoch= x train.shape[0] // batch size,
epochs= epochs,
validation data= test generator,
validation steps= x test.shape[0] // batch size)

#Save the model for prediction
model.save ("model")

(ol Sl

- loss: @.7355 - accuracy: - val_loss: ©.7189 - val_aci cy: 8.7979
©.7608 - accuracy: €.7821 - val_loss: .7163 - val_accuracy: 8.7998
- accuracy: . - val_loss: ©.7388 - val_accurac:

accuracy: ©.7937 - val loss: ©.7465 - val accurac

Epoch

64/64 [ - s - - accuracy: - val_| : ©.7468 - val_accurac
Epoch 19/2@

64/64 [ - E - 0.7684 - accuracy: @. - val_loss: ©.7390 - val_accurac
Epoch 2

64/64 [ - step - 485 - accuracy: 56 - val_loss: 8.7565 - val_accurac
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#load the model
model = load model ("model")

#get the image of the dog for prediction

pred img path = 'rottweiler.jpg'

#read the image file and convert into numeric format

#resize all images to one dimension i.e. 224x224

pred img array =
cv2.resize(cv2.imread (pred img path,cv2.IMREAD COLOR), ((im size,im siz
e)))

#scale array into the range of -1 to 1.

#expand the dimension on the axis 0 and normalize the array values
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pred img array =
preprocess input (np.expand dims (np.array(pred img arrayl[...,::-
1].astype(np.float32)) .copy (), axis=0))

#feed the model with the image array for prediction
pred val = model.predict (np.array(pred img array,dtype="float32"))

#display the image of dog
cv2.imshow (“TechVidvan”,cv2.resize (cv2.imread (pred img path,cv2.IMREAD
_COLOR), ((im size,im size))))

#display the predicted breed of dog
pred breed = sorted(new list) [np.argmax (pred val)]
print ("Predicted Breed for this Dog is :",pred breed)

A &J 1w 2T ila Ao

Predicted Breed for this Dog is : rottweiler

uaaloll
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https://techvidvan.com/tutorials/dog-breed-classification/
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Detecting Covid-19 with Chest X-ray
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import numpy as np
import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow.keras import Sequential

from keras.preprocessing.image import ImageDataGenerator

from tensorflow.keras.applications import InceptionResNetV2

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.applications.xception import Xception

from tensorflow.keras.layers import Dense,Flatten, Input, Dropout
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Nl pladl o UL i sare Jo5e) Kaggle APT plsens Gpu Y1 o

o el Gl o J) b el ol Ll ¢ APT plie (e

3 a5 ¢ by Aol APT fowolis e (g 5o JSON Cile L3y o35 Kaggle
Adoeall jupyter &y b asd go ddoss S colab J) Mia froswy o3 bah

# code

Kaggle API setup

Credits: https://www.kaggle.com/general/74235

# Install Kaggle module

'pip install kaggle

# Upload API details json file to colab
from google.colab import files
files.upload()
# create a Kaggle directory and move Jjson files to there
! mkdir ~/.kaggle
! cp kaggle.json ~/.kaggle/
# change permissions of kaggle json file
! chmod 600 ~/.kaggle/kaggle.json
# Now we download our dataset with following command format
! kaggle datasets download -d user/dataset
or
! kaggle competitions download -c 'name-of-competition'

! kaggle datasets download -d tawsifurrahman/covidl9-radiography-
database

skl Moeadl $ SULI e sazes Lais Sl p sy Y1 @

! unzip covidl9-radiography-database.zip -d /content/data


https://www.kaggle.com/general/74235
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1024) oo 5y all pmm Lol Lad e SUL e sazen Badlaoy L3 0Y1 o
Tiss Hauly Jgdall el a3Vl W] (299:299) (1024
16 o dxds q2e= J) Loy L35 « [Xception

# Load Xception model

base = Xception(weights="imagenet", input shape

=(299,299,3),include top= False)

# set base model trainable to false

for layers in base.layers:
layers.trainable=False

base.summary ()

Downloading data from
https://storage.googleapis.com/tensorflow/keras-applications/xception/
xception_weights_tf_dim_ordering_tf_kernels_notop.h5

83689472/83683744 [==============================] - 1s Qus/step

Model: "xception"

Layer (type) Output Shape Param # Connected

input_1 (InputLayer) [(None, 299, 299, 3) ©

blockl_convl (Conv2D) (None, 149, 149, 32) 864
input_1[0][@]

blockl_convl_bn (BatchNormaliza (None, 149, 149, 32) 128
blockl_convi[0][0]

blockl_convl_act (Activation) (None, 149, 149, 32) ©
blockl_convl_bn[@][0]

blockl_conv2 (Conv2D) (None, 147, 147, 64) 18432
blockl_convl_act[0][@]
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blockl_conv2_bn (BatchNormaliza (None, 147, 147, 64) 256
blockl_conv2[0][0]

blockl conv2_act (Activation) (None, 147, 147, 64) ©
blockl_conv2_bn[@][0]

block2_sepconvl (SeparableConv2 (None, 147, 147, 128 8768
blockl_conv2_act[0][0]

block2_sepconvl_bn (BatchNormal (None, 147, 147, 128 512
block2_sepconvli[@][0]

block2_sepconv2_act (Activation (None, 147, 147, 128 ©
block2_sepconvl bn[@][0]

block2_sepconv2 (SeparableConv2 (None, 147, 147, 128 17536
block2_sepconv2_act[0][0]

block2_sepconv2_bn (BatchNormal (None, 147, 147, 128 512
block2_sepconv2[@][0]

conv2d (Conv2D) (None, 74, 74, 128) 8192
blockl_conv2_act[0][Q]

block2_pool (MaxPooling2D) (None, 74, 74, 128) ©
block2_sepconv2_bn[@][0]

batch_normalization (BatchNorma (None, 74, 74, 128) 512
conv2d[e@][e0]

add (Add) (None, 74, 74, 128) @

block2_pool[0][0@]

batch_normalization[@][0@]
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block3_sepconvl_act (Activation (None, 74, 74, 128) © add[e][@]

block3_sepconvl (SeparableConv2 (None, 74, 74, 256) 33920
block3_sepconvl_act[0][0]

block3_sepconvl_bn (BatchNormal (None, 74, 74, 256) 1024
block3_sepconvli[@][0]

block3_sepconv2_act (Activation (None, 74, 74, 256) ©
block3_sepconvl bn[@][0]

block3_sepconv2 (SeparableConv2 (None, 74, 74, 256) 67840
block3_sepconv2_act[0][0]

block3_sepconv2_bn (BatchNormal (None, 74, 74, 256) 1024
block3_sepconv2[@][0]

conv2d_1 (Conv2D) (None, 37, 37, 256) 32768 add[e][@]

block3_pool (MaxPooling2D) (None, 37, 37, 256) ©
block3_sepconv2_bn[0][0]

batch_normalization_1 (BatchNor (None, 37, 37, 256) 1024
conv2d_1[0][0]

Total params: 20,861,480
Trainable params: ©
Non-trainable params: 20,861,480
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23t ool e gz s LI de gazes e UL 83L) Lam Gl OV e
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# Define augmentation

train_datagen = ImageDataGenerator (
rescale=1./255,
shear range=0.2,
zoom_range=0.2,
validation split=0.25,
horizontal flip =True

)

# apply augmentations on dataset

train =train datagen.flow from directory(
"data/",
target size=(299, 299),
batch size=batch_size,
class_mode='categorical',
subset='training')

val =train datagen.flow from directory(
"data/",
target size=(299, 299),
batch size=batch size,
class_mode='categorical',
subset='validation')

class names=['covid-19', 'normal’', 'pneumonia']

# code to plot images
def plotImages(images arr, labels):
fig, axes = plt.subplots (12, 4, figsize=(20,80))
axes = axes.flatten ()
label=0
for img, ax in zip( images_arr, axes):
ax.imshow (img)
ax.set title(class names[np.argmax (labels[label])])
label=label+1l
plt.show ()

# append a batch of images from each category (COVID-19, Normal,
Viral Pneumonia)

images = [train[34][0][0] for i in range(16)]
images = images + [train[5][0]1[0] for i in range(1l6)]
images = images + [train[0][0][0] for i in range(l6)]

# append the batch of labels

labels=][]

labels = [train[34]1[1]1([0] for i in range(1l6)]
labels= labels + [train[5]1[1]1[0] for i in range(1l6)
labels= labels + [train[O0][1][0] for i in range(l6)

# plot images with labels
plotImages (images, labels)
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. dropout

# Define our complete models

model = Sequential ()

model.add (Input (shape =(299,299,3)))
model .add (base)

model.add (Dropout (0.2))

model.add (Flatten())

model.add (Dropout (0.2))

model.add (Dense (16))

model.add (Dense (3,activation="'softmax"))
model.summary ()

Model: "sequential"

Layer (type) Output Shape Param #
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xception (Functional) (None, 10, 10, 2048) 20861480
dropout (Dropout) (None, 10, 10, 2048) 0
flatten (Flatten) (None, 204800) 0
dropout_1 (Dropout) (None, 204800) 0
dense (Dense) (None, 16) 3276816
dense_1 (Dense) (None, 3) 51

Total params: 24,138,347
Trainable params: 3,276,867

Non-trainable params: 20,861,480

o5 Jdres Adam Optimizer pudeus ag)liy mdsadll meazy 0¥ o5kt
Aa> 30 80 CJ}«J‘ PR fjiwu .0.001
# import adam optimizer
from tensorflow.keras.optimizers import Adam
# compile model (define metrics and loss)
model.compile (
optimizer=Adam(learning rate=le-3),
loss="categorical crossentropy",

metrics=["accuracy"],

)
# train model for 30 epoch
model.fit generator (train,epochs=30,validation data=val)

# save model
model.save ('epoch 30.h5")

Epoch 1/30

137/137 [==============================] - 121s 886ms/step -

loss: 5.7757 - accuracy: 0.8528 - val_loss: 3.4022 - val_accuracy: 0.8966
Epoch 2/30

137/137 [==============================] - 119s 867ms/step -

loss: 3.3137 - accuracy: 0.9028 - val_loss: 2.0748 - val_accuracy: 0.9228
Epoch 3/30

137)/437  i================—=c———————————| " 21195 866ms/step! -
p
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loss: 2.2811 - accuracy: 0.9161 val_loss: 2.2661 - val_accuracy: 0.9186
Epoch 4/30

137/137 [==============================] - 119s 867ms/step -

loss: 1.6122 - accuracy: 0.9339 - val loss: 3.8654 - val _accuracy: 0.8648
Epoch 5/30

137/137 [==============================] - 120s 877ms/step -

loss: 1.0704 - accuracy: 0.9440 - val loss: 1.6559 - val accuracy: 0.9214
Epoch 6/30

137/137) [[==============================| == 120} 875ms//sitep) =

loss: ©.7675 - accuracy: 0.9509 - val loss: 1.3920 - val_accuracy: 0.9255
Epoch 7/30

137/137 [==============================] - 120s 872ms/step -

loss: ©.5744 - accuracy: 0.9509 - val_loss: 1.2669 - val_accuracy: 0.9021
Epoch 8/30

1B7)137 | =m=mremmreemmemeemeemeemmeees || = 108 B720s/StEEp =

loss: ©.4065 - accuracy: 0.9528 - val_loss: 1.1800 - val_accuracy: ©.9145
Epoch 9/30

137/137 [==============================] - 118s 864ms/step -

loss: ©.2160 - accuracy: 0.9638 - val_loss: 0.7624 - val_accuracy: 0.9379

Epoch 10/30
B e
loss:
Epoch 11/30
B e
loss:
Epoch 12/30
137/137 [==============================] -
loss:
Epoch 13/30
137/137 [==================c===cc==oooc] -
loss:
Epoch 14/30
137/137 [==============================] -

loss:

0.2552 - accuracy: 0.9606 - val_loss:

0.2015 - accuracy: 0.9651 - val_loss:

0.1473 - accuracy: 0.9725 - val_loss:

0.1534 - accuracy: 0.9656 - val_loss:

0.1315 - accuracy: 0.9734 - val loss:

119s 865ms/step -

0.4897 - val_accuracy:

118s 864ms/step -

0.4510 - val_accuracy:

121s 880ms/step -

0.3458 - val_accuracy:

121s 880ms/step -

0.5945 - val_accuracy:

120s 876ms/step -

0.4655 - val_accuracy:

.9421

.9476

.9352

.9297

.9407
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Epoch 15/30

137/137 [==============================] -
loss: ©.1127 - accuracy: 0.9661 - val_loss
Epoch 16/30
e el e ——————
loss: ©.1198 - accuracy: 0.9716 - val_loss
Epoch 17/30
e el e ——————
loss: 0.1046 - accuracy: 0.9771 - val_loss
Epoch 18/30
e e = ————
loss: ©.0872 - accuracy: 0.9761 - val_loss
Epoch 19/30
137/137 [==============================] -
loss: ©0.1116 - accuracy: 0.9752 - val_loss
Epoch 20/30
137/137 [==============================] -
loss: ©.1261 - accuracy: 0.9729 - val_loss
Epoch 21/30
137/137 [==============================] -
loss: 0.0840 - accuracy: 0.9748 - val_loss
Epoch 22/30
137/137 [==============================] -
loss: 0.0942 - accuracy: 0.9761 - val_loss
Epoch 23/30
el e [
loss: ©.1207 - accuracy: 0.9656 - val_loss
Epoch 24/30
el e [
loss: 0.0959 - accuracy: 0.9729 - val_loss
Epoch 25/30
137/137 [==================c===cc==oooc] -
loss: ©.0945 - accuracy: 0.9748 - val_loss:

Epoch 26/30

121s 882ms/step -

: 0.3728 - val_accuracy:

121s 882ms/step -

: 0.4312 - val_accuracy:

120s 875ms/step -

: 0.4035 - val_accuracy:

119s 870ms/step -

: 0.8248 - val_accuracy:

120s 874ms/step -

: 0.3309 - val_accuracy:

120s 877ms/step -

: 0.5384 - val_accuracy:

119s 869ms/step -

: 0.5690 - val_accuracy:

119s 868ms/step -

: 0.3517 - val_accuracy:

120s 876ms/step -

: 0.2871 - val_accuracy:

118s 864ms/step -

: 0.4589 - val_accuracy:

119s 867ms/step -

0.3964 - val_accuracy:

.9186

.9476

.9393

.9145

.9393

.8924

.9366

.9448

.9434

.9366

.9490

132
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137/137) [[==============================I] == 1195 871ms//sitep) =

loss: 0.1039 accuracy: 0.9761 val_loss: 0.3048 - val_accuracy: 0.9393
Epoch 27/30

137/137 [==============================] - 119s 866ms/step -

loss: 0.0905 accuracy: 0.9739 val_loss: 0.3308 - val_accuracy: 0.9407
Epoch 28/30

137/137 [==============================] - 120s 873ms/step -

loss: 0.0757 accuracy: 0.9766 - val_loss: ©.1871 - val_accuracy: 0.9517
Epoch 29/30

137/137 [==============================] - 119s 871ms/step -

loss: 0.1012 accuracy: 0.9688 - val_loss: 0.7361 - val_accuracy: 0.9297
Epoch 30/30

137/137 [==============================] - 120s 874ms/step -

loss: 0.0713 accuracy: 0.9780 - val_loss: 0.3497 - val_accuracy: 0.9434

uaA Lol

B, )0 a5e BT LS/98.3 B3y &y B a5 Xception gdse e Lo La>

:Janoll

1. https://www.geeksforgeeks.org/pneumonia-detection-using-deep-

learning/.


https://www.geeksforgeeks.org/pneumonia-detection-using-deep-learning/
https://www.geeksforgeeks.org/pneumonia-detection-using-deep-learning/
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Detection using Deep Learning
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CNN Classification Model:
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:8uglinoJl cilangl
i e skl sl Gexs Gaedd) ol Gl suss LGl iKeras e
OSas e CJ‘”’T} el el ol =3bed JuS Jaad 03L25) o3 . TensorFlow
tle xy (TensorFlow ded Je Jexs Keras of didsd 1k . o glarlly o)
IDE | JaJel ol sV eS| aeslall ads i) N0 TensorFlow o

.Terminal

pip install tensorflow
pip install keras
Bl s gl (ool sbdl B ey 5lees 0 b 85 » SciPy: SciPy o
35 ot Lde oty Wil odn () el Dl o s LY ks L dadall
IDE / Terminal 3 JWl 191 oS LSl odis i) SciPy
pip install scipy
Glaal jladl sla] [ libel) sl ¥ glob s padend ¢ ol diglob e
2l oyl ULy s gazes drs (303 g2 gall ] 308 5 pned 3dows Jaold
Al ada Fodom sl 0 s oLy
pip install glob2
Ao il lghi
S L Eesame g5 Ma url Ol e SULI dpanes fiymy o3 01 3 ksl
) gyl LY ULy Sl sares paii . Gl il 5L YT Sliles
Gl DLy e sares el Lard gl (s Gt o L 5l

Jooo keras  ipsadl Epgpall Sl ser olaul (30020 dskadl
o Lo Gle Ts,8 ¢ ewiew &2 ly Flattens Denses Models ImageDataGenerator
VGG16 2 3oy Lod BUL 35801 Jomems o5 &Sl ol i aits Lo opony &

.resnetb0s VGG19,

from keras.models import Model

from keras.layers import Flatten,Dense
from keras.applications.vggl6 import VGG1lé6
import matplotlib.pyplot as plot

from glob import glob

Dolaned ol o lag (224 x 224 (51 13y 50 e ol (U5 Sy 13 55kl
eI BBl s bgn 5 sl s RGB g3 o Jont T e J& VGG6. 3
kel
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IMAGESHAPE = [224, 224, 3]
training data = 'chest xray/train'
testing data = 'chest xray/test'

011 i 31z U1 Ly ol VGG6 5 905 31l p st (Y1 148 glasull
dides 5 1000 Ciieas Jop ¥ W JI 25 imageNet & include top = False
ol s cgole s 85 N LIV o (ot J g 50 LalSCin 016 ‘image_Net J83 9 50
Leloly Lol olid anary Lo p it 3,3N15 V1 el o e L o

.VGG16 J|

vgg_model = VGG16 (input shape=IMAGESHAPE, weights='imagenet', include top=False)

SIS el gl il s ol Lok ony (VGG 16 125 500 5l sl dny 158 shasll
G ol o Y &o>w ctrainable = False .0y olilell o e for >l
oladal

for each layer in vgg model.layers:
each layer.trainable = False

V.@.ﬁ)‘wi»pbd‘ g_,\f)v\ﬂ‘ bl S&M L}SJ?}Q\ okl sue :\9‘).&0 Jsbeas 63)]557.“
Lo 055 O o A1 AW Sl e

classes = glob('chest xray/train/*')

sLasl s p it ALl slasell V15 IV (s sad) Gy a3 15V (517 8 sl
s softmax laiis dls - sﬁ;\!\ adall Cins 155 flattened layer o il
Ly Lol E AN b g6 s sedl Ol se ] len(classes)

flatten layer = Flatten() (vgg_model.output)
prediction = Dense(len(classes), activation='softmax') (flatten layer)

Gnes Lakie o3 gad ¢ i Gs W IS 5280l VGG b oy 01 p sins 18 5 ksl
.waw@sﬁ,imw\jbwgiw‘Cs,u\u&uw

final model = Model (inputs=vgg model.input, outputs=prediction)
final model.summary ()

redl il s o3l Zote pliseialy L pod compile oy p sk OV 19 8 glasull

&

final model.compile (
loss="'categorical crossentropy',
optimizer="'adam',
metrics=["accuracy']

)
Keras J] by ol SULI &e sazes ol ol Lils oty (23 5000l e iy 110 8 ghasl
Jor el pieis A3LS| ol s sLASY  Kleras JImageDataGenerator el




137 awguwlall aug Pl 8 rodcill J&i

Jldslicw oda (zoom range .S3| shear range ,ed)l rescale L&l 8sle|
JL\ZD-Y\) %)Jﬂ‘&l:-f

from keras.preprocessing.image import ImageDataGenerator

train datagen = ImageDataGenerator (rescale = 1./255,
shear range = 0.2,
zoom_range = 0.2,
horizontal flip = True)
testing datagen = ImageDataGenerator (rescale =1. / 255)

o ST flow from directory() dls el ) saall Jsl o s O 111 & glasulf
e &1 I 4 B0l e ey Gl Ul LS5 ) suall e o 53505 Lt Lo oy &
sl Pneumonia & JI «wl5 L LgT &5 Class mode .oy dtld a1y 850 500 4 i8S

.Not Pneumonia & J| oI5 ;&

training set = train datagen.flow from directory('chest xray/train',
target size = (224,
224),
batch size = 4,
class mode =
'categorical')
L e gazed ollas Lo HLes VI bl & yazead ¢ 8l o fmiion ¢ il s 1125 phase|
RN
test set = testing datagen.flow from directory('chest xray/test',
target size = (224,
224),
batch size = 4,
class _mode =
'categorical')

&z 5y fit generator() Al phsenly #3sell (S g8 s 113 5 ksl
sl c3 ) am s
fitted model = final model.fit generator(
training set,
validation data=test set,
epochs=5,
steps_per epoch=len(training_set),

validation steps=len(test set)

)
Jfécb}o.ﬁj‘ ;ﬁ).ﬁ&lctouyg;}c}}u\ \M UZ’J’>'£'-9 CJ}M&..O.LAﬁuu!]_“'S}L;.vJ‘
MU %Téfdlsiﬁ

final model.save('our model.h5"')

18 el Brodl Lrdlnadl s 8 gnl) 131 590 BLsT (U1 25 50l iy 03 :15 8 plas
- model.predict Odlls plidenls Lad gol Ldany Al Ol oeall o (o

from keras preprocessing import image
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from keras.models import load model

from keras.applications.vggl6é import preprocess input

import numpy as np

model=load model ('our model.h5') #Loading our model
img=image.load img('D:/Semester -

6/PneumoniaGFG/chest xray/val/PNEUMONIA/personl954 bacteria 4886.jpeg
',target size=(224,224))

imagee=image.img to array(img) #Converting the X-Ray into pixels
imagee=np.expand_dims (imagee, axis=0)

img data=preprocess input (imagee)
prediction=model.predict (img data)

if prediction[0][0]>prediction[0][1]: #Printing the prediction of
model.

print ('Person is safe.')
else:

print ('Person is affected with Pneumonia.')
print (f'Predictions: {prediction}')

JoJl e il
Pneumonia.py:

from keras.models import Model

from keras.layers import Flatten, Dense

from keras.applications.vggl6 import VGGl6 #Import all the necessary
modules

import matplotlib.pyplot as plot

from glob import glob

IMAGESHAPE = [224, 224, 3] #Provide image size as 224 x 224 this is a
fixed-size for VGGl6 architecture

vgg _model = VGG16 (input shape=IMAGESHAPE, weights='imagenet',

include top=False)

#3 signifies that we are working with RGB type of images.

training data = 'chest xray/train'

testing data = 'chest xray/test' #Give our training and testing path

for each layer in vgg model.layers:

each_layer.trainable = False #Set the trainable as False, So that
all the layers would not be trained.
classes = glob('chest xray/train/*') #Finding how many classes

present in our train dataset.
flatten layer = Flatten () (vgg model.output)
prediction = Dense(len(classes), activation='softmax') (flatten layer)
final model = Model (inputs=vgg model.input, outputs=prediction)
#Combine the VGG output and prediction , this all together will
create a model.
final model.summary() #Displaying the summary
final model.compile( #Compiling our model using adam optimizer and
optimization metric as accuracy.

loss="categorical crossentropy',

optimizer="'adam',

metrics=["'accuracy']
)
from keras.preprocessing.image import ImageDataGenerator
train datagen = ImageDataGenerator (rescale = 1./255, #importing our
dataset to keras using ImageDataGenerator in keras.

shear range = 0.2,
zoom_range = 0.2,
horizontal flip = True)
testing datagen = ImageDataGenerator (rescale =1. / 255)
training set = train datagen.flow from directory('chest xray/train',

#inserting the images.
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target size = (224,
224),

batch size = 4,

class _mode =
'categorical')

test set = testing datagen.flow from directory('chest xray/test',

target size (224,
224),

batch size = 4,

class mode =
'categorical')

fitted model = final model.fit generator( #Fitting the model.
training_set,
validation data=test set,
epochs=5,
steps_per epoch=len(training_ set),
validation steps=len(test set)
)
plot.plot (fitted model.history['loss'], label='training loss')
#Plotting the accuracies
plot.plot (fitted model.history['val loss'], label='validation loss')
plot.legend()
plot.show()
plot.savefig('LossVal loss')
plot.plot (fitted model.history['acc'], label='training accuracy"')
plot.plot (fitted model.history['val acc'], label='validation
accuracy')
plot.legend()
plot.show()
plot.savefig('Accval acc')
final model.save ('our model.h5') #Saving the model file.

Test.py:

from keras preprocessing import image

from keras.models import load model

from keras.applications.vggl6 import preprocess input

import numpy as np

model=load model ('our model.h5') #Loading our model
img=image.load img('D:/Semester -

6/PneumoniaGFG/chest xray/val/PNEUMONIA/personl954 bacteria 4886.jpeg
',target size=(224,224)

imagee=image.img to array(img) #Converting the X-Ray into pixels
imagee=np.expand dims (imagee, axis=0)

img data=preprocess_input (imagee)
prediction=model.predict (img data)

if prediction[0] [0]>prediction[0][1l]: #Printing the prediction of
model.

print ('Person is safe.')
else:

print ('Person is affected with Pneumonia.')
print (f'Predictions: {prediction}')

1l el
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https://media. geeksforgeeks. org/wp-content/uploads/20220222002658/Output. mp4? =1
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https://www.geeksforgeeks.org/pneumonia-detection-using-deep-

learnin
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Ray Images using Transfer Learning
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L e bl de s L35 @
RN FRWAY ¢ pandas dataframe J| SULJI L5 @
File [Image File] e
DiseaseID [Serial Number| e
DiseaseType [COVID, non-COVID]| e

train dir = 'path/to/dataset’
train data = []

for defects id, sp in enumerate(disease types):
for file in os.listdir(os.path.join(train dir, sp)):
trainidata.append(['{}/{}'.format(sp, file), defects id, sp])


https://github.com/dwaipayan05/CovCNN-WebApp/blob/main/requirements.txt
https://www.kaggle.com/plameneduardo/sarscov2-ctscan-dataset
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train = pd.DataFrame (train data, columns=['File',6 'DiseaseID',
'Disease Type'l)

Ul JUnY & el éalleollg 6.clyéll :2 5ginAll
ospallesl 3 e
(64 x 64) ol qreod) JI 550l Jysos @
Y Trains X Train ;| A I Lsde b gann slil] @
255 o LenlL RGB o8 505 @
IMAGE_SIZE = 64

def read image (filepath):
return cv2.imread(os.path.join(data dir, filepath))

def resize image(image, image size):
return cv2.resize(image.copy(), image size,
interpolation=cv2.INTER AREA)

X train = np.zeros((train.shape[0], IMAGE SIZE, IMAGE SIZE, 3))

for i, file in tgdm(enumerate(train['File'].values)):
image = read image (file)
if image is not None:
X train[i] = resize image(image, (IMAGE SIZE, IMAGE SIZE))

X Train = X train / 255.

Y train = train['DiseaseID'].values
Y train = to_categorical(Y train, num classes=2)

danll o Gonul/ wyjyai Jl bl dcgono rouuwdi :3 6ghall
.;,i»xﬂb Jﬁ;ﬁﬂ\CDUE;CQU{}«QLAQQLVTMJﬁ °
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X train, X val, Y train, Y val = train test split(
X Train, Y train, test size=0.2, random state = 42)
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ResNet50 / Xception /| VGG16 &)lexs @
GlobalAveragePooling2D (&ls| e
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def build model() :

# Use Any One of the Following Lines

resnet50 = ResNet50 (weights='imagenet', include top=False)
xception = Xception(weights='imagenet', include top=False)
vggl6e = VGG1l6 (weights='imagenet', include top=False)

input = Input (shape=(SIZE, SIZE, N_ch))
x = Conv2D (3, (3, 3), padding='same') (input)

# Use Any One of the Following Lines
X = resnet50 (x)

x = xception (x)

x = vggl6 (x)

x = GlobalAveragePooling2D () (x)

X = BatchNormalization () (x)

x = Dropout (0.5) (x)

x = Dense (256, activation='relu') (x)
X = BatchNormalization () (x)

x = Dropout (0.5) (x)

# multi output
output = Dense (2, activation='softmax', name='root') (x)

# model
model = Model (input, output)

optimizer = Adam(1lr=0.003, beta 1=0.9, beta 2=0.999,
epsilon=0.1, decay=0.0)

model.compile (loss='categorical crossentropy',
optimizer=optimizer, metrics=['accuracy'])

model.summary ()

return model
2agodl Ui :5 gl
build model() dls slescl @
e (51 Ao (22 3 15l Lesd 31 callback dL.m; >)«annealerpdscnl o
) Jdre S5 o2 il e " patience’” sd
(gl ) 5, )l by 8sb) das) ImageDataGenerator pliseul o
7y train ¢x train Je ool ok e
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# Use Any one of the Lines Below

hdf5 save = 'ResNet50 Model.hdf5'
hdf5 save = 'Xception Model.hdf5'
hdf5 save = 'VGGl6 Model.hdf5'

model = build model ()

annealer = ReduceLROnPlateau(
monitor='val accuracy', factor=0.70, patience=5,
verbose=1, min lr=le-4)

checkpoint = ModelCheckpoint (h5f5 save, verbose=1,
save best only=True)

datagen = ImageDataGenerator (rotation range=360,
width shift range=0.2,
height shift range=0.2,
zoom_range=0.2,
horizontal flip=True,
vertical flip=True)

datagen.fit (X train)

# Use Any one of the lines Below

model graph = 'ResNet50.json'

model graph = 'Xception.json'

model graph = 'VGGl6.json'

model json = model.to json()

with open(model graph, "w") as json file:

json file.write (model json)
Lol g oLy
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HTML

<form method="post" id="imageForm" enctype="multipart/form-data">
{% csrf_token %}
<label for="ImgFile">Upload Image</label>
<input type="file" name="ImgFile" class="form-control"/>
<input type="submit" id="submitButton" class="btn" name="submit"
value="Solve"/>
</form>

Slile Joory o8 oo 3 85l po Julss cviews.py dlaes J31> @
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https://www.geeksforgeeks.org/detecting-covid-19-from-chest-x-ray-
images-using-cnn
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3-D Shape Detection System using Deep learning
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:MobileNet Jronj

base model=MobileNet (input shape=(IMAGE SIZE, IMAGE SIZE,3), alpha =
ALPHA,

depth multiplier = 1, dropout = 0.001,
include top = False,

weights = "imagenet", classes = 4,
backend=keras.backend,

layers=keras.layers,models=keras.models,utils=keras.utils)


https://cainvas.ai-tech.systems/notebooks/details/?path=AMZzee/Shape_Detection.ipynb
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Sl el e Cs,u\ Sladne ol o2 L
IMAGE SIZE = 224
ALPHA =0.75

EPOCHS=20
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Cainvas File Edit View Run Kernel Git
+ * C
8 / 3D_Shapes_Dataset /

Name - Last Modified
B cube 8 hours ago

B cylinder 3 hours ago

B8 shperoid 8 hours ago
B8 sphere 8 hours ago
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def prepare image (file):

img = image.load img(img _path + file, target size=(IMAGE_ SIZE,
IMAGE SIZE))

img array = image.img to array(img)

img_array expanded dims = np.expand dims(img array, axis=0)

return
keras.applications.mobilenet.preprocess_ input (img array expanded dims)



Sroc)l ple Ul plaaiwl aley il 6515 JALD e @A)l plAj 148

1 yyaill Wbly Gegono (o G fouu

Le Ul l".__aj W|LLQ
def build finetune model (base model, dropout, fc_layers, num classes):

for layer in base _model.layers:
layer.trainable = False

x = base _model.output
x = GlobalAveragePooling2D () (x)

for fc in fc_layers:
# New FC layer, random init
x = Dense(fc, activation='relu') (x)
X Dropout (dropout) (x)

# New softmax layer
predictions = Dense(num classes, activation='softmax') (x)

finetune model = Model (inputs=base model.input,
outputs=predictions)
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return finetune model

FC_LAYERS = [100, 50]
dropout = 0.5

finetune model = build finetune model (base model,
dropout=dropout,

fc_layers=FC_LAYERS,
num classes=4)

S| lih ray BLa| 5o,k e e fine-tune Gds JSoy by o1l 23500l
.ESML;Y\ mobilenet 3 503
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train datagen=ImageDataGenerator (preprocessing function=preprocess_inp
ut)

train generator=train datagen.flow from directory('3D_Shapes Dataset',
target size=(IMAGE SIZE,IMAGE SIZE),
color mode='rgb',
batch size=32,
class mode='categorical', shuffle=True)
[T T o2 s .. z ol ne . : < . .X .
Ua;-_j ‘(’A‘ e f‘-br.a«le LL......»: Ojl-«v-’l ~ L§“U\ CNN CJ}Q—) fcaac oYl ]
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finetune model.summary ()
finetune model.compile (optimizer='Adam', loss='categorical crossentropy

',metrics=["'accuracy'])
step size train=train generator.n//train generator.batch size
history =

finetune model.fit generator (generator=train generator, steps per epoch
=step size train,epochs=EPOCHS, shuffle=True)

finetune model.save ('shape model.h5")
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In [55]: # Real-Life example
img_path="samplel.jpg"
predict_shape(img_path)

Shape Detected: Cube
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In [56]: # Real-Life example 2
img_path="sample2.jpg"
predict_shape(img_path)

Shape Detected: Spheroid
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https://cainvas.ai-tech.systems/notebooks/details/?path=AMZzee/Shape_Detection.ipynb
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In [59]:  # Real-Life example 3
img_path="sample3.jpg"
predict_shape(img_path)
Shape Detected: Sphere

0

100 ’ \

400

500

0 100 200 300 400 500

In [64]: | # Real-Life example 4
img_path="samplea.jpg"
predict_shape(img_path)
Shape Detected: Cylinder
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https://medium. com/ai-techsystems/3d-shape-detection-system-
d7e¢34286a2b1
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
from PIL import Image

from glob import glob

from sklearn.model selection import train test split
from sklearn import metrics

import cv2
import gc
import os

import tensorflow as tf
from tensorflow import keras
from keras import layers

import warnings
warnings.filterwarnings ('ignore')

bl dcgono al vl
Lo 83 g3l La Lgadiiniw 1 UL e gazes

https://www.kaggle.com/datasets/andrewmvd/lung-and-colon-cancer-
histopathological-images
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from zipfile import ZipFile
data_path = 'lung-and-colon-cancer-histopa\
thological-images.zip'

with ZipFile(data path,'r') as zip:
zip.extractall ()
print ('The data set has been extracted.')

RICEIN

The data set has been extracted.
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path = '/lung colon image set/lung image sets'
classes = os.listdir (path)
classes

ol el
['lung_n', 'lung_aca', 'lung_scc']
a Lyl 1 S Sl a ode
path = '/lung colon image set/lung image sets'

for cat in classes:
image dir = f'{path}/{cat}'

images = os.listdir(image dir)

fig, ax = plt.subplots(l, 3, figsize = (15, 5))

fig.suptitle (f'Images for {cat} category . . . .',
fontsize = 20)

for 1 in range(3):
k = np.random.randint (0, len(images))
img = np.array(Image.open (f'{path}/{cat}/{images[k]}"))
ax[i].imshow (img)
ax[i].axis('off")
plt.show()

i
i
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Images for lung_n category . . . .
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Images for lung_scc category . . ..
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IMG_SIZE = 256
SPLIT = 0.2

EPOCHS = 10
BATCH_SIZE = 64
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X
Y

[]
[]

for i, cat in enumerate(classes):
images = glob (f'{path}/{cat}/*.jpeg")

for image in images:
img = cv2.imread (image)

X.append (cv2.resize (img, (IMG_SIZE, IMG SIZE)))
Y.append (1)

X = np.asarray (X)
one_hot encoded Y = pd.get dummies (Y).values

3ol aSey g o8 One hot encoding oilw—d>ls e 2l Laslow
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gl 5o 85 1000 Jlsed 5 all oMo e ol UL de gozes (5 5055 . imagenet

e3goiJl dujloLo
9\};\!! S gsov s Keras J Functional APT plasewly #3500 Ja o s
L

Al oda B LI 5505 58 base model E,»L,jm sl @

AR gl gl ol pes mlans e Flatten layer docaall A2kl Joss o

ikl 1 5L B sos fully connected layers Glas ollams Gbab Load S o5 @
e SN |

S oy ls :Se) BatchNormalization @i jas geedn Led A3 e
L1 sl Jles ol coaed G3ldl &aall |3 Dropout diby s
.overfitting

okl oYl Cf’:’ ) output layer olr Sl &2l 5,1 didall e
RO

from tensorflow.keras.applications.inception v3 import InceptionV3

pre_ trained model = InceptionV3(

input shape = (IMG _SIZE, IMG SIZE, 3),

weights = 'imagenet',

include top = False
)
87916544/87910968 [ ] — 2s Ous/step
87924736/87910968 [ ] — 2s Ous/step
len (pre_trained model.layers)

311
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Sjeedl 1Sl G posdl Wi s o Ll Mag (35001 1a Gow (ko 52 L
oliaadl sl Gidelus I 5 guall oy 5]l
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for layer in pre trained model.layers:
layer.trainable = False

inadl oUWl s a1 A1) 303 Golikll s "Mixed7' as

last layer =pre trained model.get layer('mixed7')
print ('last layer output shape: ', last layer.output shape)

last output = last layer.output

(ol Sl
last layer output shape: (None, 14, 14, 768)

x = layers.Flatten() (last output)

x = layers.Dense (256,activation="relu') (x)

x = layers.BatchNormalization () (x)

x = layers.Dense (128, activation="'relu') (x)

x = layers.Dropout (0.3) (x)

x = layers.BatchNormalization () (x)

output = layers.Dense (3, activation='softmax') (x)
model = keras.Model (pre trained model.input, output)

Callback
150 Y pl i IS s pmiiy 23 50201 IST13 Lo 325l Callbacks olkee plisend o
J:.,, [EX\E] e %;Jl Lyl ol shasll S L LIS o UKJ VJ
(35l ool ety (I 13] - €8T IS0 ) Jne i) ReeduceLR OnPlateau
an o Lal LSy EarlyStopping Sl i gl ol ooyl Sl pid
8 gyl gl o Jsmaodl (05 13] Lo Lo oyl B Y deanasead! Callbacks wlkes
S

from keras.callbacks import EarlyStopping, ReduceLROnPlateau

class myCallback(tf.keras.callbacks.Callback) :
def on_epoch end(self, epoch, logs = {}):
if logs.get('val accuracy') > 0.90:
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print ('\n Validation accuracy has reached upto 90%\
so, stopping further training.')
self.model.stop training = True

es = EarlyStopping(patience = 3,

monitor = 'val accuracy',
restore best weights = True)
lr = ReducelLROnPlateau(monitor = 'val loss',
patience = 2,
factor = 0.5,
verbose = 1)

L3 gad ¢jl;w oV

history = model.fit (X train, Y train,
validation data = (X val, Y val),
batch size = BATCH_SIZE,
epochs = EPOCHS,
verbose = 1,
callbacks = [es, lr, myCallback()])

ol Sl

Epoch 1/10
188/188 [==== - 525 189ms/step - loss: ©.3543 - accuracy: ©.8587 - val_loss: @.5361 - val_accuracy: 8.77¢e - lr: @.eele
Epoch 2/1@

188/188 - 325 169ms/step - loss: ©.2196 - accuracy: ©.9149 - val_loss: @.7268 - val_accuracy: ©.7477 - lr: @.001e

Epoch 3/1@

188/188 [== - 335 174ms/step - loss: ©.1656 - accuracy: .9347 - val_loss: @.3951 - val_accuracy: 9.8377 - lr: o.0e1e
Epoch 4/10

188/188 [== - 335 176ms/step - loss: ©.1410 - accuracy: ©.9443 - val_loss: 0.3120 - val_accuracy: .8333 - lr: ©.0010
Epoch 5/10

188/188 [== ] - ETA: @s - loss: ©.1168 - accuracy: @.9550

so, stopping further training.

Validation accuracy has reached upto 9
- 33s 173ms/step - loss: ©.1166 - accuracy: 8.9550 - val_loss: @.1633 - val_accuracy: ©.9328 - lr: 0.0010

'%j;-LF;Cf 1>u4ﬂ\¢g dl:ﬁﬂ[ggff)Jﬂ\aﬁé‘thé U}P)

history df = pd.DataFrame (history.history)

history df.loc[:,['loss','val loss']].plot()
history df.loc[:, ['accuracy', 'val accuracy']].plot ()
plt.show ()

il Sl

¥ — loss
\ val_loss

07

06 1

05 -
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095 { = accuracy
val_accuracy

090

085

0.80 1

075

T T T T T T T T T

0.0 05 10 15 20 25 30 35 40
bl 2l S bads o 3sedl 0] sk o ASTIL LSty odel L3Ll p g I e
B aises Dowall e Ghmedls eyl B3 s 3,0 0Y ol

2390l o]
el Bl (o Ghoell ULy e ailsl vy (s ([Fala Ll pod sl O ns OV
o g3l s plasenl il by ddy Vsl T g o 301 g daliss e

Aol Slancll Ol Sl o)

_pred = model.predict (X val)

Y val = np.argmax(Y val, axis=l)
Y pred = np.argmax (Y pred, axis=l)

classification report Ciiwall 455 confusion metrics AL5,¥1 & yiuae v 5 Lo
o) Sl b all Slanl] plasly

metrics.confusion matrix (Y val, Y pred)
Z¢DL?J$HJ|
array([[ 85%, 127, g i 48

[ a8, 923, 61,
[ e, 22, 1014]])

print (metrics.classification report (Y val, Y pred,
target names=classes))

il Sl

precision recall fl-score support

lung_scc 2.95 0.87 2.921 987
lung_aca 0.86 0.%4 2.90 977
lung_n .99 0.98 9.99 1836
accuracy 2.93 3eee
macro avg ©.93 0.93 2.93 3220
veighted avg .93 0.93 8.93 3200
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waAloll

ol sms I Bl 53 Jel 885 (el i B85 plisenly Lard gad ool i (a1 1 b
e L sad 135 O g Los 0.90 o Ll AT 225 IS0 Fl-score of Lo a4
23l e 790 ds

:Janoll

https://www.geeksforgeeks.org/lung-cancer-detection-using-transfer—

learning/


https://www.geeksforgeeks.org/lung-cancer-detection-using-transfer-learning/
https://www.geeksforgeeks.org/lung-cancer-detection-using-transfer-learning/
https://www.geeksforgeeks.org/lung-cancer-detection-using-transfer-learning/
https://www.geeksforgeeks.org/lung-cancer-detection-using-transfer-learning/
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CNN plaaiwy U g lelid §aiy yaaall gl 13l loc @uAli(12
Detecting If a Person is Wearing a Mask or Not Using CNN
doad.oJl

odl wlieaey CNN plasel Mask vs No Mask <awas ¢ i Alaadl oda B
Bl e s b IS hatin Y ol 4z gl BB (5 Gasetd) OIS I3 b it JYI
Wiary ol A1) ULl ey IV e b1 Slags J) bl 3 ke IS il
Cal elbsles &3 dod 5 eSSy o o Lobdl Jowadl Windows 10 e e
“ * * .Google Colab ke sdis

foaaoll Eelblao¥) Loaall SIS o £ 5 & (CNN) &addell dand) 320
Image Processing ) sall &adlas Goopmo JSCis Laliiaanl o2 JuSIN ULy ddlned

JImage Recognition sl e <3 ,xJly

S,

Fig.(a) With Mask Fig.(b) Without Mask

CNN gigoJ jluro

23595 sl odn izt 3 - JuSs 224 x 224 4oy RGB 50 Sl 5w Yl
Sl Slgzia pddinin o5 g M\io\s Olsaall Gaee 128 o s U CNN
e Ul e Lpd e nadl YT (el wlias gyl o feature vectors
13] Lo i) U5 J Ly (Random Forest &) giall LWl (Logistic Regression
o) obsl Sl I ) g I iy Y o B (55 8y gl S §pasetdl OIS
el
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(=]

rondh
Mask \ \ PN 2 Mask
~
Convolution Layer S O NS
2 > Flattening .~ s 1 ML
Polling Layer Layer \\ X 3 Classifier
4 e ¥
No Mask

CNN eg2ag0J wyjaid agAll Joc
B Lgmadlan s SULII B gores framsd 23k 5800 63 e b patn ol i 3
(S el Sz o) Sl el lgzie ) Suls (CNIN 25 503 o

2609 Al i odl alyuiwl
el g Lo 1 23301 oSl o ol sl p s

fjiﬂ Adame Lol ollus ¢ 2N fJﬁd*E &gﬂj ‘PJunnpy’Lp» ol €J$£~Lm

Sl a el sl wy Gns Lglans UL e gazes Jray Pandas
.L;J.’;Y\

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import os

from itertools import cycle

from sklearn.model selection import train test split

from tensorflow.keras.models import Model

from tensorflow.keras.layers import Dropout, Dense, AveragePooling2D,
Flatten ,Dense, Input

from sklearn.metrics import classification report, confusion matrix

import cv2

from sklearn.metrics import roc_curve, auc

from sklearn.preprocessing import label binarize

from scipy import interp

from sklearn.ensemble import RandomForestClassifier

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.applications import MobileNetV2

from tensorflow.keras.optimizers import Adam
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ULl degono) dbuuoll dallcollg Jroaill
.GitHub Repo ;o UL i games |35 Sy

el g3 gnadl o o Lol UL e porma i

4 LB 030 (pilien GoloedN 35500 1200 (o ST e 0din SLLIN e gazes (g 5
I S s ety G Lmlny s (UL A Jrasd dny Y g
Lsss 1IN0 o S o3 Jesmss ctest ,LeNs train ool Cbly ol gaee

.one-hot encoded labels &5l sa>15 5 o Sl J] labels bl

5o o o ade Gl 5 Gs Ll s SULI & saen Jramss 555 obsl s
A s 4o o

Train Images Test Images

688 (50%) 688 (50%)

Lo oo G b 0 885k B350 3 Mol (o 5l o YT s ol 01 3
S $505 s seal) G505 gl edn oty st (U3 Ay S5 224 % 224 )
io gazen i (1 Bons L Al o (g0 Y ) salls (0 s o dxl

-train test split slamall sklearn s plaseualy Hlesly opb J) oda UL

s JU o 15 s gl mas 255

filenames = os.listdir ("observations-
master/experiements/data/with mask")

np.random.shuffle (filenames)

print (filenames) # Read all the images from that directory and resize
them into 224x224 pixels.

with mask data = [cv2.resize(cv2.imread ("observations-
master/experiements/data/with mask/"+img), (224,224)) for img in
filenames]

print (len(with mask data))
£ e 5500 Y )5 pall oMl dblaodl 8 sl Joks oy #

filenames = os.listdir ("observations-
master/experiements/data/without_mask")

np.random.shuffle (filenames)

print (filenames)


https://github.com/prajnasb/observations/tree/master/experiements
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without mask data = [cv2.resize(cv2.imread ("observations-—
master/experiements/data/without mask/"+img), (224,224)) for img in
filenames]

print (len(without mask data))

1)Owdﬁg&%}d{&ﬁjLSb\jbwémyu“&M\wc»Jaww#
255 _ls g

data = np.array(with mask data +
without mask data).astype('float32')/255 # Label of the image with a
mask - 0 # Label of the image without mask - 1

labels = np.array([0]*len(with mask data) +
[1]*len(without mask data))

print (data.shape) # Splitting the data into training and testing sets.
(training data, testing data, training label, testing label) =

train test split(data, labels, test size=0.50, stratify=labels,
random_state=42)

print (training data.shape) # Function to Plot the Accuracy/Loss Curves
def plot acc loss(result, epochs):

acc = result.history['accuracy']

loss = result.history['loss']

val acc = result.history['val accuracy']

val loss = result.history['val loss']

plt.figure (figsize=(15, 5))

plt.subplot(121)

plt.plot (range(1l,epochs), acc[l:], label='Train acc')
plt.plot(range(1l,epochs), val acc[l:], label='Val acc')
plt.title('Accuracy over ' + str(epochs) + ' Epochs', size=15)
plt.legend()

plt.grid(True)

plt.subplot(122)

plt.plot (range (1,epochs), loss[l:], label='Train loss')
plt.plot (range(1l,epochs), val loss[l:], label='Val loss')
plt.title('Loss over ' + str(epochs) + ' Epochs', size=15)
plt.legend()

plt.grid(True)

plt.show ()
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(CNN) dudrs Wl duuacll ALl Uy

image data 8 suall by W e Ladienad YT 24N Eaall LSt sy o580 Y
Aoyl 1 sl W g ¢ i Ly Aol SULIL e gazes d) paa]l 3o 35033 generator
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—_— MobileNetv2 » | Flattening 128)+ Dense
- Architecture (128)

Layer Dropout+ Layer(2)
“ RelLu

Y

Mask
\ ML
/ Classifier

180018 Wl dunc)l 64 L1Jl pagod Ly jai) 2g4
N1 Gis 3ds CNIN 3505 525 MobileNetV2 & lonad ohall [ sl p s
Image Data sl ¢\A$aw»l.3 Lo Aol UL desamee cpo suall cpe Auadl p i
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ooy s Npes] o5 «ll> J) Loy cno. of epochs i 24l sde cbatch size dx3.)
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# Image data generator to generate more images.
generator = ImageDataGenerator (
rotation range=20,

zoom range=0.15,

width shift range=0.2,
height shift range=0.2,

shear range=0.15,

horizontal flip=True,

fill mode="nearest")

# Setting the hyperparameters.
learning rate = 0.0001

epoch = 25

batch size = 32

# Training the mobile net v2 architecture.

transfer learning model = MobileNetV2 (weights="imagenet",
include top=False,

input tensor=Input (shape=(224, 224, 3)))

model main = transfer learning model.output

model main = AveragePooling2D(pool size=(7, 7)) (model main) # Applying
the flattening layer.

model main = Flatten(name="flatten") (model main)

model main = Dense (128, activation="relu",
name="dense layer") (model main)

model main = Dropout (0.5) (model main)

model main = Dense (2, activation="softmax") (model main)

cnn = Model (inputs=transfer learning model.input, outputs=model main)
for row in transfer learning model.layers:

row.trainable = False

optimizer = Adam(lr=learning rate, decay=learning rate / epoch)
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cnn.compile (loss="sparse categorical crossentropy",
optimizer=optimizer,

metrics=["accuracy"])

# Train the CNN model

history = cnn.fit(

generator.flow(training data, training label, batch size=batch size),
steps_per epoch=len(training data) // batch size,
validation data=(testing data, testing label),
validation steps=len(testing data) // batch size,
epochs=epoch)

Evaluate the trained model

# Evaluate the model on the test set.
cnn.evaluate (testing data, testing label)

plot_acc_loss (history, 25)

Accuracy over 25 Epochs Loss over 25 Epochs

100
A

\ — Tain_loss

025 Vol_loss

020

0.05

— Tain_acc

090 Val_acc =S

0 5 10 15 20 3 0 5 10 15 2 3

eV s gazes 37.99.42 55 s Lo

U pleil wléino lad il
42555 5 U CNN 3500 oo Al s lall Goe 128 )3l p g Y
I SV ol Sliae i Ailidee Y1 ol Slias e il s

:Xtreme g Jall jyjci
FAPI IR CIV SR WINPT P L & Extreme Gradient Boosting (XGBoost)
o5 &g 2l SleSdl sl ol o3 ‘fﬁj .gradient boosting Tl e Al s a5
Jreos Bl Sl oy sl Jiezs o3 4S5 de XGBClassifier S’ cavaall sd-



dgwlall a§ il 8 dcil Jbs 168
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from keras.models import Model

layer name='dense layer' # Extracting the layer from the above CNN
model, which contains 128neurons.

new model = Model (inputs=cnn.input,

outputs=cnn.get layer (layer name) .output)

new_model.summary ()
# Get new training data that only contains these 128 features.
training image features = new _model.predict (training data)

training image features = pd.DataFrame (data=training image features)

testing image features = new model.predict (testing data)

testing image features = pd.DataFrame (data=testing image features)

# Perform the classification using XGBoost Classifier. from xgboost
import XGBClassifier

from sklearn.metrics import accuracy score
classifier = XGBClassifier()
classifier.fit(training image features, training label)

predictions = classifier.predict (testing image features) # Getting the
accuracy score

accuracy = accuracy score (predictions, testing label)
print (f'{accuracy*100}%"') # Getting the confusion matrix.
cf = confusion matrix(predictions, testing label)

print (cf)

from sklearn.metrics import classification report

c r = classification report (predictions, testing label,
output dict=True)

print (c_r)
# Perform the classification using RandomForest Classifier.
from sklearn.ensemble import RandomForestClassifier

rfc = RandomForestClassifier ()
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rfc.fit (training image features, training label)
prediction = rfc.predict (testing image features)
accuracy = accuracy score (prediction, testing label)
print (f'{accuracy*100}%")

cf = confusion matrix(prediction, testing label)
print (cf)

from sklearn.metrics import classification report

c r = classification report (prediction, testing label,
output dict=True)

print(c_r)

# Perform the classification using LogisticRegression
from sklearn.linear model import LogisticRegression
lin r = LogisticRegression()

lin r.fit(training image features, training label)
prediction = lin r.predict (testing image features)
accuracy = accuracy score (prediction, testing label)
print (f'{accuracy*100}%")

cf = confusion matrix(prediction, testing label)
print (cf)

from sklearn.metrics import classification report

c r = classification report (prediction, testing label,
output dict=True)

print(c_r)

# Perform the classification using GaussianNB

from sklearn.naive bayes import GaussianNB

n_b = GaussianNB()

n b.fit(training image features, training label)
prediction = n_b.predict (testing image features)
accuracy = accuracy score (prediction, testing label)
print (f'{accuracy*100}%")

cf = confusion matrix(prediction, testing label)
print (cf)

from sklearn.metrics import classification report
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c r = classification report (prediction, testing label,
output dict=True)

print(c_r)
sl
& Ly blaa> dlaccuracy BAl i J8liw Licas C’t“’ o3l (] fda <
B o8 Ll Bme dd 5 S B Lfl-score s recall sledauly precision Bl
g N Sy o Il g oda 515V
S5 & frall £l 5,5 BN » Ciiatl) 3Lad ) 515 ks 1ACCUracy Bl
Slodel) 3ae B o | il o Loh BAL e JSC8 L o5 L Ts Sl
ele U8y laseall B ke (g5l 4231
el e o)l wlzll Jla Yl sdall dewds Bl Ol oy Precision Bl
(b Sl i ) BLAYL Ll olob Yl sue ) Ladsdl Sl
Bl o) S ) Gl olie ool e s>y F1 32 2w :F1 Score
BLL olass (duslal Q0LsSe L ssle plubis Leay crecall sleswNls Precision
3ol 5l 5,8
ar L3 ped ) bl 1 Y1 el Slias sond o5V guils by Lo
.7.99.709 TR de—T sl SlasaYl

Method XGB Classifier | Random Forest Logistic GaussianNB
Regression
Accuracy 99.127 99.273 99.418 99.2732
Precision 99.129 99.2736 99.420 99.277
Recall 99.127 99.273 99.4186 99.2732
F1-Score 99.127 99.2732 99.418 99.2732

i S el Slias mand S5,Y1 8 pias

gl sde e (g g dad sl Gu\ 02> NxN &5220 2 SN & sins
wc}su,@gw | by doeemall


https://towardsdatascience.com/a-look-at-precision-recall-and-f1-score-36b5fd0dd3ec#:~:text=F1%2Dscore%20when%20Precision%3D0.8%20and%20Recall%20%3D%200.01%20to%201.0&text=Here%20precision%20is%20fixed%20at,varies%20from%200.0%20to%201.0.
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TP TN
FP 341 1
FM 4 342
GaussianNB
TP TN
FP 342 1
FM 3 342
Logistic Regression
TP TN
FP 342 2
FN 3 341
Random Forest
TP TN
FP 341 2
FM 4 341
XGB Classifier
JolAJl agAall
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GBI Yl 2350 ROC-AUC Sliois g J 50y o Ll 55801 L (g oy
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Bl s OpenCV iz sl jguall L3 5 ULl i gares Jramesy Lad Y]
Sl Jos Loke oty (U5 g s 224 5 224 £l ) Ll g5 G b (g0 8y
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import os

from itertools import cycle

from sklearn.model selection import train test split

from tensorflow.keras.models import Model

from tensorflow.keras.layers import Dropout, Dense, AveragePooling2D,
Flatten ,Dense, Input

from sklearn.metrics import classification report, confusion matrix

import cv2

from sklearn.metrics import roc curve, auc

from sklearn.preprocessing import label binarize

from scipy import interp

from sklearn.ensemble import RandomForestClassifier

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.applications import MobileNetV2

from tensorflow.keras.optimizers import Adam
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def plot acc loss(result, epochs):

acc result.history['accuracy']

loss result.history['loss']

val acc

result.history['val accuracy'

val loss result.history['val loss']

plt.figure(figsize=(15, 5))

plt.subplot (121)

plt.plot (range(l,epochs), acc[l:],
plt.plot (range(1l,epochs), val acc[l:],
plt.title('Accuracy over ' + str(epochs)
plt.legend()

plt.grid(True)

plt.subplot (122)

plt.plot (range(1l,epochs), loss[l:],
plt.plot (range(1l,epochs), val loss[l:],
plt.title('Loss over ' + str(epochs) +
plt.legend()

plt.grid(True)

plt.show ()

# filenames glob (mypath +'with mask/'

filenames os.listdir ("observations—
master/experiements/data/with mask")

np.random.shuffle (filenames)

print (filenames) # 460 , 116

with mask data

master/experiements/data/with mask/"+img),

filenames]

print (len(with mask data))

filenames os.listdir ("observations-
master/experiements/data/without mask")

]

label='Train acc')

label='Val acc')

+ ' Epochs', size=15)

label='Train loss')

label='Val loss')

' Epochs', size=15)

+'*.3pg")

[cv2.resize(cv2.imread ("observations-

(224,224)) for img in
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np.random.shuffle (filenames)

print (filenames) # 460 , 116

without mask data = [cv2.resize(cv2.imread ("observations-
master/experiements/data/without mask/"+img), (224,224)) for img in

filenames]

print (len(without mask data))

data = np.array(with mask data +
without mask data).astype('float32') /255

labels = np.array([0]*len(with mask data) +
[1]*len(without mask data))

print (data.shape)
(training data, testing data, training label, testing label) =
train test split(data, labels, test size=0.50, stratify=labels,

random_ state=42)

print (training data.shape)

generator = ImageDataGenerator (
rotation range=20,

zoom range=0.15,

width shift range=0.2,
height shift range=0.2,

shear range=0.15,

horizontal flip=True,

fill mode="nearest")

learning rate = 0.0001
epoch = 25

batch size = 32

transfer learning model = MobileNetV2 (weights="imagenet",
include_ top=False,

input tensor=Input (shape=(224, 224, 3)))
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model main = transfer learning model.output
model main = AveragePooling2D(pool size=(7, 7)) (model main)
model main = Flatten (name="flatten") (model main)

model main = Dense (128, activation="relu",
name="dense_layer") (model main)

model main = Dropout (0.5) (model main)

model main = Dense(2, activation="softmax") (model main)

cnn = Model (inputs=transfer learning model.input, outputs=model main)
for row in transfer learning model.layers:

row.trainable = False

optimizer = Adam(lr=learning rate, decay=learning rate / epoch)

cnn.compile (loss="sparse categorical crossentropy",
optimizer=optimizer,

metrics=["accuracy"])

history = cnn.fit(

generator.flow(training data, training label, batch size=batch size),
steps per epoch=len(training data) // batch size,

validation data=(testing data, testing label),

validation steps=len(testing data) // batch size,

epochs=epoch)

cnn.evaluate (testing data, testing label)

plot acc_loss(history, 25)

from keras.models import Model

layer name='dense layer'
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new model = Model (inputs=cnn.input,

outputs=cnn.get layer (layer name) .output)

new_model.summary ()

training image features = new_model.predict (training data)

training image features = pd.DataFrame (data=training image features)

testing image features = new model.predict (testing data)

testing image features = pd.DataFrame (data=testing image features)

from xgboost import XGBClassifier

from sklearn.metrics import accuracy score

classifier = XGBClassifier()
classifier.fit(training image features, training label)
predictions = classifier.predict(testing image features)
accuracy = accuracy score (predictions, testing label)
print (f'{accuracy*100}%")

cf = confusion matrix(predictions, testing label)

print (cf)

from sklearn.metrics import classification report

c r = classification report (predictions, testing label,
output_dict=True)

print(c_r)

from sklearn.ensemble import RandomForestClassifier
rfc = RandomForestClassifier ()

rfc.fit (training image features, training label)
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prediction = rfc.predict (testing image features)
accuracy = accuracy score (prediction, testing label)
print (f'{accuracy*100}%")

cf = confusion matrix(prediction, testing label)
print (cf)

from sklearn.metrics import classification report

c r = classification report (prediction, testing label,
output dict=True)

print(c_r)

from sklearn.linear model import LogisticRegression
lin r = LogisticRegression()

lin r.fit(training image features, training label)
prediction = lin r.predict (testing image features)
accuracy = accuracy score (prediction, testing label)
print (f'{accuracy*100}%")

cf = confusion matrix(prediction, testing label)
print (cf)

from sklearn.metrics import classification report

c r = classification report (prediction, testing label,
output dict=True)

print(c_r)

from sklearn.naive bayes import GaussianNB

n b = GaussianNB()

n_b.fit(training image features, training label)
prediction = n b.predict (testing image features)
accuracy = accuracy score (prediction, testing label)
print (f£'{accuracy*100}%")

cf = confusion matrix(prediction, testing label)

print (cf)
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from sklearn.metrics import classification report

c r = classification report (prediction, testing label,
output dict=True)

print(c_r)

# Binarize the output
y = label binarize(training label, classes=[0, 1])
y test = label binarize(testing label, classes=[0, 1])

n _classes = 2

# Learn to predict each class against the other
classifier = RandomForestClassifier ()
classifier.fit (training image features, vy)

y_score = classifier.predict (testing image features)

print (accuracy score(y score, y test))

# Compute the ROC curve and ROC area for each class

fpr = dict ()

tpr = dict ()

roc_auc = dict()

for i in range(n_classes):

fpr(il, tprl[i]l, _ = roc curve(y_test[:, i], y score[:, 1i])

roc_auc[i] = auc(fpr[i], tpr[il])

# Compute micro-average ROC curve and ROC area

fpr["micro"], tpr["micro"], _ = roc curve(y_test.ravel(),
y_score.ravel ()

roc_auc["micro"] = auc(fpr["micro"], tpr["micro"])
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# First aggregate all false positive rates

all fpr = np.unique (np.concatenate([fpr[i] for i in
range (n_classes)]))

# Then interpolate all ROC curves at these points
mean_ tpr = np.zeros_ like(all fpr)
for i in range(n classes):

mean_ tpr += interp(all fpr, fpr[i], tpr([i])

# Finally, average it and compute AUC

mean tpr /= n_classes

fpr["macro"] = all fpr
tpr["macro"] = mean tpr
roc_auc["macro"] = auc(fpr["macro"], tpr(["macro"])

# Plot all ROC curves
plt.figure ()

plt.plot (fpr["micro"], tpr["micro"],

label="'micro-average ROC curve (area = {0:0.2f})"
''.format (roc_auc["micro"]),
color="'deeppink', linestyle=':"', linewidth=4)

plt.plot (fpr["macro"], tpr["macro"],
label="macro-average ROC curve (area = {0:0.2f})"
''.format (roc_auc["macro"]),

color="navy', linestyle=':', linewidth=4)

colors = cycle(['aqua', 'darkorange', 'cornflowerblue'l])

180
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for i, color in zip(range(n classes), colors):
plt.plot(fprlil], tprl[il], color=color,
label="'ROC curve of class {0} (area = {1:0.2f})"

''.format (i, roc_auc[i]))

plt.plot ([0, 1], [0, 1], 'k--'")
plt.x1im([0.0, 1.0])
plt.ylim([0.0, 1.05])

plt.xlabel ('False Positive Rate')
plt.ylabel ('True Positive Rate')

plt.title('Some extension of Receiver operating characteristic to
multi-class')

plt.legend(loc="lower right")

plt.show ()
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https://www.analyticsvidhya.com/blog/2022/10/detecting-if-a-person-

/is-wearing-a-mask-or-not-using-cnn
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Transfer learning with TensorFlow polaaiwU odeil Jéi (13

TensorFlow

rolcidl J8iJ 6 jogo doabo

Laisis o LS 2 L) 085 A bl JYI el @hlas) odadl 28T ks 5
ST bl e Jpasdl gn JSLa) oy de sazmall 0dgd doedl gl Jslodl sl 53 42l
33l e T ke 0L (g 28 B0nanzg ¥ 81 s 01 (U3 s . il
-transfer learning oAl J& Sl 28T o Sl cLasell el . oSl 51 aaST1 Jolis

ol B las s (53 Ragad Jll ke 3 50l sl sale Y A b ga ol a5
"teaches pha” Gramadl oyl ;;Tga aslal 3 Sl . pre—training Gewadl co il £lsY
505 Ll "teaches ohas” 5V Coputd) Al O o ekiasas ST Ol 23 5a)

(G sdous) b ol L

Al U SULI ais Py G I o Ve G0l K0 dde (el
Lb ples Glembos ImageNet wlly e Ges L5000l CNN 2305 oo dpiall ol
el UL ) el dma 1 lacdadl o ol dns o1 allasy Lo JS7. ke

Geandl (Al Lats (TensorFlow pldseal, U eLall MH&» b o (Aol oda &

o e Les ol 3551 152021 ple e Bloel) WJWI Ghlasend 2SI
alais I Keras APL TensorFlow J o w el

TensorFlow

Oyongn oo iy VI ! 230 ey e ol bl ol e 3500 TensorFlow
igrls e ske Keras. Keras plaseud J) zbow ddgs (a2 el 3l sl s
o 03 gmar el S A e OV s 2 deenae Sl ey
Sl s Aol 085 Lanases 30l 2 LA] 0508 2 )l Lls (s o) Keeras

Oles] 4 dlazd

¢

LS o oS Lal ol &l V) (gl 2036 0l 4258 Keras APL sy Lo

Leilbuo o & « Lt Keeras s tensorflow. keras plseuls o5 . TensorFlow
&, TensorFlow <l e LYl a2y Les « TensorFlow ;53 daul



dgulal 6yg i (8 plcil Jé 184

il ygnll @i :6Jla éuwlya

de gazes O S0 .binary image classification &5t sall Caioas J slocs WJl JeaS
— L o Uslowews Kaggle o Not Hot Dog — Hot Dog o L dwsldl wbLI
Nl B e 55ke dadiad) 5 paall IS5 Lo - G5 s il

bl degares o Gis a0)d o3 ) ResNet50 z3ged padend Gsm gl
Jod Einedl s gl putses A1 ) e o gazes J] ResNet o2y .ImageNet
PRIV LgT — degradation problem  saidl i

weight layer
]—“(x) l relu

weight layer

X

identity

sl dad Jlas¥l s Jasey residual mapping disell dilasdl sz oDlel JSC2I
Gl Ll s i . F (x) + x ddentity mapping & ygdl oS Jios (ST 40
DI ResNet 2 s of Koo ol doss .y gl At dus Hols Bl 3021 4



https://colab.research.google.com/drive/1pYVZtULa3pKncA7C2umg9LA5tqOCCos3?usp=sharing

—_
o)
Q1

TensorFlow laaiwl odcdl Jo)

O Alislay L oo s 52 ResNet50 5 saild sdoeadl byleil 225 1000 Gos
: S el galalad! el 6 5

------------------------------- | Fommmmm——————————y
conv_block identity block
I I [ Base

Base
Conw(7x7 + 2(s))
BatchMNormalization

-——
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Conv(1x1)
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# Upload the kaggle API key
from google.colab import files
files.upload()
! mkdir ~/.kaggle

! cp kaggle.json ~/.kaggle/
! chmod 600 ~/.kaggle/kaggle.json
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# Install the kaggle package
! pip install -g Kaggle

# Download the dataset from Kaggle
! kaggle datasets download -d dansbecker/hot-dog-not-hot-dog

# Import the necessary packages
import tensorflow as tf

from tensorflow import keras
from PIL import Image

import os

import numpy as np

TensorFlow polaAiwl odcil Jéi Jal o bl Jroai

# Unzip the downloaded zip file
lunzip /content/hot-dog-not-hot-dog.zip

# Let's check size of images
for image in list (os.walk("/content/train/not hot dog")) [0][2]:
a = Image.open (f"/content/train/not hot dog/{image}")
print (np.asarray(a) .shape)
(512, 512, 3)
(512, 384, 3)
(512, 512, 3)
(436, 512, 3)
(382, 512, 3)
(512, 382, 3)
(512, 382, 3)
(512, 382, 3)
(512, 512, 3)
(384, 512, 3)
(384, 512, 3)
(512, 384, 3)
(384, 512, 3)
(384, 512, 3)
(288, 512, 3)
(512, 382, 3)
(512, 382, 3)
(384, 512, 3)
(512, 374, 3)
(512, 289, 3)
(384, 512, 3)
(382, 512, 3)
(512, 384, 3)
(512, 512, 3)
511, 512, 3)
512, 382, 3)
512, 382, 3)
512, 382, 3)

b ) pall ol 0T s (55 0 LiSla ST (Ol peall g 652 (5w o M
8,28 6 A Ll o e ¢ JS el e g s me Jolazy ImageDataGenerator
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o O el (Baly B siae e Bl JS) drataee o2l oda e OO (s Cakesy
= 512 % 512 L of e Has (512, 512, 3) JSo L bype (bl . S
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# Create ImageDataGenerator objects
train datagen = tf.keras.preprocessing.image.ImageDataGenerator ()
test datagen = tf.keras.preprocessing.image.ImageDataGenerator ()

# Assign the image directories to them
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train data generator = train datagen.flow from directory(
"/content/train",
target size=(512,512)

)

test data generator = train datagen.flow from directory (
"/content/test",

target size=(512,512)
)

a5y, e Ladsad wlads e UL ImageDataGenerator o5 ¢ i
S Sl 5305 03 bl o 1 s el L g 8k ol 1 ey
test data generator 5 train data generator ;o3 wiw « Slsiall Il 8,515
ImageDataGenerator oY 7 . JI 53| Je validation data s x <ledas J) Jlu S
s sl B3] Ly daknadl CL;,; Y 5L el sl o DL s Luase
(ot 052k OB ¢y J) Ao

5 L s ol LSy oy Zuolill LWy gl Ly s o3 0l s OV

TensorFlow rolaaiwl rodedl J6) gagod <Ly
ResNet50 73 5o Keras Golas Jromey p sl il b

resnet 50 = tf.keras.applications.resnet50.ResNet50 (include top=False,
weights='imagenet')
resnet 50.trainable=False

ResNet50 350 (e 5l Gidall s pde ez include top = False
cweights=None pexs Lad 13 .ImageNet olysl Josw "weights = imagenet’
IO o (ohadl B ¢zl s o) Al odin B) Shpde K2 0135V B 0
o 3 502l (TmageNet) LoV 015591 of ans (False e trainable dow (s

SN EY

&b

Al wladll gopsaie e ST e s> ResNet50 I (S aas ]l
Sl ss doee y dgarly ol A Uy L3led! Baall BL| Lde oy 1 pny 1
Gt Boddiiams oS 13] dnes 0555 Ol Ses s functional APL &ab,
bl Sl Ll ey Al plaseal dlle 231 Wbl oda 3) . TensorFlow

(Gsis 2STAS e 500 s «Sequential API

inputs = keras.Input (shape=(512,512,3))

x = resnet 50 (inputs)

x = keras.layers.GlobalAveragePooling2D () (x)

outputs = keras.layers.Dense (2, activation="softmax") (x)

model = keras.Model (inputs=inputs, outputs=outputs, name="my model")
model.compile (optimizer="Adam", loss="binary crossentropy",
metrics=["accuracy"])

model . summary ()
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oSy g&.”b obdd> gl resnet_SO GS)A.} Sy jeds (LoMde suse ) sladl oda &
L2l 05 < Global Average Pooling layer elladl b giadl pons 82l J) 5l 50
oda dsoftmax il Al 055 of Gy (el s ¢ Dense layer 42532k )
Jrsdie [9) sdie I awdl TGS (gslus softmax o 5 4z od ¢ gezes Al
0559 O Ses o233 &l Vel x2 5 X1 Jras o X1+ X2 = 1 Lo (i
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S el BLS) Cal tias loss function Uas als 5 optimizer u:“’;‘ olesl b

b s Sy ) s e8] L3

model.fit (train data generator, validation data=test data generator,
epochs=5)

Eg?ig %/5 1 - 395 2s/step - loss: 0.6494 - accuracy: 0.6466 - val loss: 0.5793 - val accuracy: 0.7160
Eg?ig %/5 ] - 32s 2s/step - loss: ©.4992 - accuracy: 0.7932 - val_loss: 8.5562 - val_accuracy: 8.6900
Eg?ig ?/5 ] - 32s 2s/step - loss: 0©.4572 - accuracy: 0.8032 - val loss: 8.4126 - val accuracy: 8.8500
Egiiz ?/5 1 - 325 2s/step - loss: ©.3888 - accuracy: 0.8614 - val loss: 0.3780 - val accuracy: 8.8660
Eg?ig ?/5 1 32s 2s/step - loss: ©.3375 - accuracy: 0.8855 - val loss: 0.3561 - val accuracy: 0.8760

<keras.callbacks.History at 0x7fasbba7b;50>
bl s e Jguaml] 23 petdl Jard Aoy (B)Lesl ol A5 65 e gl )
dilail Aol
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https://www.analyticsvidhya.com/blog/2021/11/transfer-learning-with -

tensorflow/
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Food TensorFlow g pdcil J6j olaaiwl éuac il @uini (14
Classification Using Transfer Learning And TensorFlow
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TensorFlow el rla.laj\ spe ) el dulaad Dl Cledin
148 Ul o 181 G gd Bl Blonll  p Bed) dodlaad 355 oY [l (Python)
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TensorFlow 4y 5 .import libraries & lesloll sl ol oa Ly S I S5 8 slasl
ol pip,&\ Gl Sy s Loyl el B ST oJ13].pandas 5 os s NumPy
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# ! pip install tensorflow==2.4.1
# ! pip install pandas

# ! pip install numpy

import os

import numpy as np

import pandas as pd

import tensorflow as tf

bl juAns :2 oghaall

Jlall L (3. Bl b s parn aned o &5 il 08 el 5
Food-5K i @ULs i gazes Glas

e o2 . non-foody food (il 5550 5000 e eda SULI e pazes 055
Oledl de gazey cvalidation dswall e Gaselly ctraining o,k JI FOOD-5K
o ULII e test
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https://developer.nvidia.com/cuda-11.0-download-archive
https://developer.nvidia.com/cuda-11.0-download-archive
https://developer.nvidia.com/cuda-11.0-download-archive
https://www.kaggle.com/binhminhs10/food5k
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Y ---Food-5K
+---evaluation
e_8.jpg
1 8.7pe

+---training
e_8.jpg
1 1.jpg

\---validation
| 8_0.jpg
| 1 8.3pg
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def dframe (dtype) :

X =[]
y = []
path = 'Food-5K/' + dtype + '/'
for i in os.listdir (path):
# Image
X.append (i)
# Label
y.append (i.split (' ") [0])

X = np.array (X)

y = np.array(y)

df = pd.DataFrame ()

df['filename'] = X

df['label'] =y

return df
df train = dframe('training')
df val = dframe('validation')
df test = dframe('evaluation')

df train.head()
e UL W] o e i S )

filename label

8_@.jpg

8_1.jpg

e 18.jpg

@ 18e.jpg

g 1008.jpg
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S5 e e il Gosall pad S5 Jes a0 B 5k

-tf.keras.preprocessing.image 4:5% ($ImageDataGenerator

i gazes e ST 155 500 8305 LSy (Ll ) ] (o labs s B s (SIS0 M e
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from tensorflow.keras.preprocessing.image import ImageDataGenerator
# Create the ImageDataGenerator object
train_datagen = ImageDataGenerator (
featurewise center=True,
featurewise std normalization=True,
rotation range=20,
width shift range=0.2,
height shift range=0.2,
horizontal flip=True,
)
val datagen = ImageDataGenerator (
featurewise center=True,
featurewise std normalization=True,
rotation range=20,
width shift range=0.2,
height shift range=0.2,
horizontal flip=True,
)
# Generate batches and augment the images
train _generator = train datagen.flow from dataframe (
df train,
directory='Food-5K/training/",
x col='filename',
y_col='"label"',
class mode='binary"',
target size=(224, 224),
)
val generator = train datagen.flow from dataframe (
daf val,
directory='Food-5K/validation/"',
x col='filename',
y_col="label',
class mode='binary"',
target size=(224, 224),

2agol (uyyai :3 6ghaAll

s ool J8 235 IO oy 35000l s OW LSy cbatches Sl e of sy
g 3 o Yo DI e CNIN 435 sy I Y LB e lall o o 15Y
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Lsy odMa-aal L Lisl o s adoedl Lo gatd (6,85 3 5enS RiesNet-50 Goda £ s
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from tensorflow.keras.applications import ResNet50

# Initialize the Pretrained Model

feature extractor = ResNet50 (weights='imagenet',
input_ shape=(224, 224, 3),
include top=False)

# Set this parameter to make sure it's not being trained
feature extractor.trainable = False

# Set the input layer
input = tf.keras.Input (shape=(224, 224, 3))

# Set the feature extractor layer
x = feature extractor (input , training=False)

# Set the pooling layer
x = tf.keras.layers.GlobalAveragePooling2D () (x)

# Set the final layer with sigmoid activation function
output = tf.keras.layers.Dense(l, activation='sigmoid') (x)

# Create the new model object
model = tf.keras.Model (input , output )

# Compile it

model.compile (optimizer="adam',
loss='binary crossentropy',
metrics=["'accuracy'])

# Print The Summary of The Model
model.summary ()

Dounloading data tt £ icati / 50_weights tf dim ordering tf kernels

9477
Model:

Non-trainable par

225500 2 La Loslus Y fit method Ml 4y all G (=3 gaidl gy

model.fit (train generator, epochs=20, validation data=val generator)



194

aguwlall 616 I 8 rolc Ul Jb)

2agoJl JuiAal :4 6gha i

W3 ) BLOVL eI bl o azms (5 padl ams 531 L 5 padl oy
sls] st scikit-learns Lgase seemy 8y 52l Joemed pillow 408 > Sl CL»;,
Zosed

35! deis olay & gty scikit-Learn LS oy classiﬁcation_report AW
.ﬁﬁ(Inﬁhﬁoninaub(ﬂubY‘a}LAArwjhj}w‘L@T

from PIL import Image
from sklearn.metrics import classification report, confusion matrix

y_true
y pred

[]
[]

for i in os.listdir ('Food-5K/evaluation') :

img = Image.open ('Food-5K/evaluation/' + 1)
img = img.resize ((224, 224))

img = np.array (img)

img = np.expand dims (img, O0)
y_true.append (int (i.split (' ") [0]))

y _pred.append (1l if model.predict (img)

> 0.5 else 0)

print (classification report(y true, y pred))

print ()

print (confusion matrix(y true,

y_pred))

precision recall f1-score support

e
r=

3.97
.97

LY

¥e]
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=

accuracy
macro avg
weighted avg

=
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H
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=

[[495 5]
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s e save da b

model.save ('./resnet50 food model')

teda Jis load model &b e oyl GhSlad (3 sall Jransd by 5 2iST13)

model = tf.keras.models.load model('./resnet50 food model')
acylalo
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https://www.analyticsvidhya.com/blog/2021/05/food -classification-

Jusing-transfer-learning-and-tensorflow



https://www.analyticsvidhya.com/blog/2021/05/food-classification-using-transfer-learning-and-tensorflow/
https://www.analyticsvidhya.com/blog/2021/05/food-classification-using-transfer-learning-and-tensorflow/
https://www.analyticsvidhya.com/blog/2021/05/food-classification-using-transfer-learning-and-tensorflow/
https://www.analyticsvidhya.com/blog/2021/05/food-classification-using-transfer-learning-and-tensorflow/
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Introduction to MNIST plaAlwl pdell Jbi $ doado (15
Transfer Learning using MNIST
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!'pip install efficientnet-pytorch

import numpy as np # linear algebra

import pandas as pd # data processing, CSV file I/O (e.g. pd.read csv)
import matplotlib.pyplot as plt

import torch

import torch.nn as nn

import torch.nn.functional as F

import torch.optim as optim

from torch.optim import lr scheduler

from torch.autograd import Variable

from torch.utils.data import Dataloader, Dataset

from sklearn.metrics import accuracy score
from PIL import Image, ImageOps, ImageEnhance


https://www.kaggle.com/c/digit-recognizer/data
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from efficientnet pytorch import EfficientNet
#parameters

BATCH SIZE = 64

VALID BATCH SIZE = 100

TEST BATCH SIZE = 100

EPOCHS = 5

NUM CLASSES = 10

SEED = 42

EARLY STOPPING = 25

OUTPUT DIR = '/kaggle/working/'
MODEL NAME = 'efficientnet-b0'

MNIST <Ll 51,3

train = pd.<a

onclick="parent.postMessage ({'referent':'.pandas.read csv'},
'*')">read csv('/kaggle/input/digit-recognizer/train.csv')
test = pd.<a

onclick="parent.postMessage ({'referent':'.pandas.read csv'},
'*')">read csv('/kaggle/input/digit-recognizer/test.csv')

print ('Shape of the training data: ', train.shape)
print ('Shape of the test data: ', test.shape)

Shape of the training data: (42868, 785)

Shape of the test data: (28060, 784)

sample df = train.groupby ('label').apply (<a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435

93611.[996,1002]"}, '*')">lambda <a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435

93611.[996,1002]..x"}, '"*'")">x: <a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435

93611.[996,1002]..x"}, '"*')">x.sample(n=1)) .reset index(drop = True)

sample df.drop (columns=['label'], inplace=True)

nrows = 2

ncols = 5

fig, axs = plt.<a

onclick="parent.postMessage ({'referent':'.matplotlib.pyplot.subplots"'}
'*')">subplots (nrows=nrows, ncols=ncols, gridspec kw={'wspace':

0.01, 'hspace': 0.05},
squeeze=True, figsize=(10,12))

ind y = 0
ind x = 0
for i, row in sample df.iterrows():
if ind y > ncols - 1:
ind y = 0
ind x += 1
sample digit = sample df.values[i, :].reshape((28, 28))
axs[ind x, ind y].axis('off'")
axs[ind x, ind y].imshow (sample digit, cmap='gray')
axs[ind x, ind y].set title("Digit {}:".format (i))
ind y += 1
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plt.<a
onclick="parent.postMessage ({'referent':'.matplotlib.pyplot.show'},
"*1)">show ()

Digit 0: Digit 1: Digit 2: Digit 3: Digit 4-

0 /23

Digit 5: Digit 6: Digit 7: Digit 8

5697 F

from sklearn.model selection import train test split

Digit 9:

# Perform train, validation split
train df, valid df = train test split(train, test size = 0.2,
random state=SEED,stratify=train['label'])

import cv2

# Define custom data loader,

# code adapted from https://www.kaggle.com/juiyangchang/cnn-with-
pytorch-0-995-accuracy

n pixels = len(train df.columns) - 1

class MNIST Dataset (Dataset) :

"M MNIST data set"""

def init (<a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611 .MNIST Dataset. init ..self'}, '*')">self, <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611 .MNIST Dataset. init ..df'}, '*')">df

) 8

if len(<a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611 .MNIST Dataset. init ..df'}, '*')">df.columns) == n pixels:

# test data

<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611 .MNIST Dataset. init ..self'}, '*')">self.X = <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.MNIST Dataset. init ..df'}, '*')">df.values.reshape( (-
1,28,28)) .astype (np.<a
onclick="parent.postMessage ({'referent':'.numpy.uint8'},

"Xy ">uint8) [, :, 1, <a
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onclick="parent.postMessage ({'referent’

93611 .MNIST Dataset. init ..None'}, '
<a
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..self'}, '
onclick="parent.postMessage ({'referent’
93611 .MNIST Dataset. init ..None'}, '
<a
onclick="parent.postMessage ({'referent’
93611 .MNIST Dataset. init ..self'}, '

onclick="parent.postMessage ({'referent'
onclick="parent.postMessage ({'referent'

93611 .MNIST Dataset. init ..self'}, '
28), 0.0)

for <a
onclick="parent.postMessage ({'referent’
93611 .MNIST Dataset. init ..i'}, '*'")
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..s'}, '*'")
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..self'}, '

<a

onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..self'}, '
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..i'}, '*'")
onclick="parent.postMessage ({'referent'
'*1)">moveaxis (cv2.<a

onclick="parent.postMessage ({'referent'
'*")y">cvtColor (Ka
onclick="parent.postMessage ({'referent'

93611 .MNIST Dataset. init ..s'}, '*'")
onclick="parent.postMessage ({'referent'
'%1)">COLOR GRAY2RGB), -1, 0)
else:

# training/validation data

<a
onclick="parent.postMessage ({'referent'’
93611 .MNIST Dataset. init ..self'}, '
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..df'},
'*')y">df.iloc[:,1:].values.reshape( (-1,
onclick="parent.postMessage ({'referent':
"A1)y">uint8) [, :, :,<a
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..None'}, '

<a
onclick="parent.postMessage ({'referent'
93611 .MNIST Dataset. init ..self'}, '

onclick="parent.postMessage ({'referent’
'*')">from numpy (<a
onclick="parent.postMessage ({'referent'

93611 .MNIST Dataset. init ..df'}, '*'
<a

onclick="parent.postMessage ({'referent'’

93611 .MNIST Dataset. init ..self'}, '

onclick="parent.postMessage ({'referent':
:'.kaggle.usercode.11949480.

onclick="parent.postMessage ({'referent'’

:'.kaggle.usercode.11949480.

*')">None]

:'.kaggle.usercode.11949480.

*1)y">self.y = <a

:'.kaggle.usercode.11949480.

* ') ">None

:'.kaggle.usercode.11949480.

*1)">self.X3 = np.<a

435

435

435

435

' .numpy.full'}, '"*'")">full((<a

:'.kaggle.usercode.11949480.
*')">self.X.shape[0], 3, 28,

:'.kaggle.usercode.11949480.

">i, <a

:'.kaggle.usercode.11949480.

">s in enumerate (<a

:'.kaggle.usercode.11949480.

*1)">self.X):

:'.kaggle.usercode.11949480.

*')">self.X3([<a

:'.kaggle.usercode.11949480.

">i] = np.<a
;' .numpy.moveaxis'},

:'.cv2.cvtColor'},

:'.kaggle.usercode.11949480.

">s, cv2.<a
:'.cv2.COLOR _GRAY2RGB'},

:'.kaggle.usercode.11949480.

*)y">self.X = <a

:'.kaggle.usercode.11949480.

28,28)) .astype (np.<a
'.numpy.uint8'},

:'.kaggle.usercode.11949480.

*1')">None]

:'.kaggle.usercode.11949480.

*')">self.y = torch.<a
:'.torch.from numpy'},

:'.kaggle.usercode.11949480.

)y">df.iloc[:,0].values)

:'.kaggle.usercode.11949480.

*')">self.X3 = np.<a

435

435

435

435

435

435

435

435

435

".numpy.full'}, '"*')">full ((<a

435
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93611 .MNIST Dataset._ init_ ..self'}, '*')">self.X.shapelO], 3, 28,
28), 0.0)
for <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. init ..i'}, '*')">i, <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611.MNIST Dataset. init ..s'}, '*')">s in <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. init ..enumerate'}, '*')">enumerate (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611.MNIST Dataset. init ..self'}, '*')">self.X):
<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. init ..self'}, '*')">self.X3[<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. init ..i'}, '*'")">i] = np.<a
onclick="parent.postMessage ({'referent':'.numpy.moveaxis'},
'*¥1)">moveaxis (cv2.<a
onclick="parent.postMessage ({'referent':'.cv2.cvtColor'},
'*')">cvtColor (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. init ..s'}, '*')">s, cv2.<a
onclick="parent.postMessage ({'referent':'.cv2.COLOR GRAY2RGB'},
'%1)">COLOR GRAY2RGB), -1, 0)
def len (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611.MNIST Dataset. len ..self'}, '*')">self):
return len (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. len ..self'}, '*')">self.X3)
def getitem (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..self'}, '*')">self, <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..idx'}, '*')">idx):
if <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..self'}, '*')">self.y is not None:
return <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..self'}, '*')">self.X3[<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..idx'}, '*')">idx] , <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..self'}, '*')">self.yl[<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..idx'}, '*')">idx]
else:
return <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..self'}, '*')">self.X3[<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.
93611 .MNIST Dataset. getitem ..idx'}, '*')">idx]

train dataset = MNIST Dataset (train df)
valid dataset = MNIST Dataset (valid df)
test dataset MNIST Dataset (test)
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train_loader = torch.<a
onclick="parent.postMessage ({'referent':'.torch.utils'},
'*')">utils.data.Dataloader (dataset=train dataset,
batch size=BATCH SIZE,
shuffle=True)
valid loader = torch.<a
onclick="parent.postMessage ({'referent':'.torch.utils'},
'*')">utils.data.DatalLoader (dataset=valid dataset,

batch_size=VALID BATCH_ SIZE, shuffle=False)
test loader = torch.<a
onclick="parent.postMessage ({'referent':'.torch.utils'},
'*')">utils.data.Dataloader (dataset=test dataset,

batch size=TEST_BATCH_SIZE,
shuffle=False)

EfficientNet 4:3 plisenls ol Jas

## Load in pretrained effnet model and remove its head, replacing it
with fully connected layer

## that gives 10 outputs

def get model (<a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.get model..model name'}, '*')">model name='efficientnet-b0'):

<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.get model..model'}, '*')">model = EfficientNet.<a
onclick="parent.postMessage ({'referent':'.efficientnet pytorch.Efficie
ntNet.from pretrained'}, '*')">from pretrained(<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.get model..model name'}, '*')">model name)

del <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435

93611.get model..model'}, '*')">model. fc
# # # use the same head as the baseline notebook.

<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.get model..model'}, '*')">model. fc = nn.<a
onclick="parent.postMessage ({'referent':'.torch.nn.Linear'},

'*')">Linear (1280, NUM CLASSES)

return <a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.get model..model'}, '*')">model

Lkl gt B 505 Ll "aly” 13T < Grms skl 3 0l 520 BT ) 14 gl el
O (s ciidond] "Ll IS o ol ad 3 el oy s OV IS L

import random
import os

def set seed(<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.set seed..seed'}, '*')">seed: int = 42):

random. seed (<a

onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.set seed..seed'}, '*')">seed)

np.<a onclick="parent.postMessage ({'referent':'.numpy.random'},
'*')">random. seed (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435

93611.set seed..seed'}, '*')">seed)
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os.environ ["PYTHONHASHSEED"] = str (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.set seed..seed'}, '*')">seed)

torch.<a
onclick="parent.postMessage ({'referent':'.torch.manual seed'},
'*')">manual_ seed (<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435
93611.set seed..seed'}, '*')">seed)

torch.<a onclick="parent.postMessage ({'referent':'.torch.cuda'},
'*')">cuda.manual seed(<a
onclick="parent.postMessage ({'referent':'.kaggle.usercode.11949480.435

93611.set_seed..seed'}, '*')">seed) # type: ignore

set seed(SEED)

device = torch.<a

onclick="parent.postMessage ({'referent':'.torch.device'},
'*')">device('cuda' if torch.cuda.is available() else 'cpu')
outputidir = OUTPUT DIR

model = get model (MODEL NAME)
model = model.to (device)

# # # get optimizer

optimizer = optim.<a

onclick="parent.postMessage ({'referent':'.torch.optim.Adam'},
'*')">Adam (model.parameters (), lr=0.001)

# # # get scheduler

scheduler = 1lr scheduler.<a

onclick="parent.postMessage ({'referent':'.torch.optim.lr scheduler.Cos
ineAnnealingLR'}, '*')">CosineAnnealingLR (optimizer, T max=10)

# # # get loss
loss_func = nn.<a

onclick="parent.postMessage ({'referent':'.torch.nn.CrossEntropyLoss'},
'* ") ">CrossEntropyLoss ()
if torch.<a onclick="parent.postMessage ({'referent':'.torch.cuda'},
'*')">cuda.is_available():

model = model.cuda ()

loss_func = loss_func.cuda()

best val accuracy = 0

min val loss = np.<a

onclick="parent.postMessage ({'referent':'.numpy.inf'}, '*')">inf
best _epoch = 0

batches = 0

epochs no improve = 0

n_epochs stop = EARLY STOPPING

for epoch in range (EPOCHS) :

running loss = 0.0

targets = torch.<a
onclick="parent.postMessage ({'referent':'.torch.empty'},
'*')">empty (size=(BATCH SIZE, )).to(device)

outputs = torch.<a
onclick="parent.postMessage ({'referent':'.torch.empty'},

'*')">empty (size=(BATCH SIZE, )).to(device)
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model.train ()
for batch idx, (data, target) in enumerate(train loader) :
batches += 1
data, target = Variable(data), Variable (target)
if torch.<a
onclick="parent.postMessage ({'referent':'.torch.cuda'},
'*')">cuda.is_available() :
data = data.type (torch.<a
onclick="parent.postMessage ({'referent':'.torch.FloatTensor'},
'*')">FloatTensor) .cuda ()
target = target.cuda()
targets = torch.<a
onclick="parent.postMessage ({'referent':'.torch.cat'},
'*")">cat ((targets, target), 0)
optimizer.zero grad()
output = model (data)
loss = loss_func(output, target)
output = torch.<a
onclick="parent.postMessage ({'referent':'.torch.argmax'},
'*')">argmax (torch.<a
onclick="parent.postMessage ({'referent':'.torch.softmax'},
'*")">softmax (output, dim=1), dim=1)
outputs = torch.<a
onclick="parent.postMessage ({'referent':'.torch.cat'},
'*')">cat ( (outputs, output), O0)
running loss += loss.item()
loss.backward ()
optimizer.step ()
scheduler.step ()
print('train/loss on EPOCH {}: {}'.format (epoch,
running loss/batches))
train acc =
accuracy_ score (targets.cpu() .detach () .numpy () .astype (int),

outputs.cpu () .detach () .numpy () .astype (int))
print ('train/accuracy: {} for epoch {}'.format (train acc, epoch))

val/loss: 8.114088251267921357

val/accuracy: ©.968218336483932 for epoch @

Best val/acc: 0.968218336483932 for epoch @, saving model---->
train/loss on EPOCH 1: 8.864660979088691849

train/accuracy: ©.9796815589353612 for epoch 1

val/loss: 8.86328315383241645

val/accuracy: 8.9881512287334594 for epoch 1

Best val/acc: ©.98081512287334594 for epoch 1, saving model---->
train/loss on EPOCH 2: 0.847917235215672084

train/accuracy: ©.9844847853231939 for epoch 2

val/loss: 6.084816698768680148

val/accuracy: ©.9873582238623819 for epoch 2

Best val/acc: ©.98735822308623819 for epoch 2, saving model---->
train/loss on EPOCH 3: 0.832390923193747284

train/accuracy: 0.9894249849429658 for epoch 3

val/loss: 8.84896281956268799

val/accuracy: 8.985586811342155 for epoch 3

train/loss on EPOCH 4: 9.829551956583294407

train/accuracy: 0.9913268456273765 for epoch 4

val/loss: 8.837788029867173955

val/accuracy: ©.9878388128544423 for epoch 4

Best val/acc: 0.9878388128544423 for epoch 4, saving model---->
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https://www.analyticsvidhya.com/blog/2021/05/transter-learning-using-

mnist/
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Deep Learning in Medical: Classification of ResNet olaaiwb
Malaria Infected Blood Cells with ResNet

43y machine learning ;;ﬂ‘ rdl o & b Ao sazes 52 Dieep learning Geeall olal
‘..L-:.Jl G J-ly Jloes Dol SLES o (S basl) N bnadl Calides Saidas o~
Joe OV BV 5LV dde Grandl el (ol Jloadl (3.l Jloadl anl]
LMol Llaodl ol LS s Uliall ada (2315 0 S5 B35 (330 Gty ol

Resnet «Gaaall ool 03] 5~ pldienly malaria-infected blood cells

S Ol e 3 SV e pganel) i el Vi

https://www.kaggle.com/muhammadarnaldo/klasifikasi-malaria-cnn/

A bral) Laes 1 Lol UL i gazes (oo Alial odn Giaddwianedl UL &6 pazes lis
I e oda SUL degarms J| Jseodll Lol SSey (NIH) doeal) £:b I
Kaggle.com
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from keras.optimizers import Adam

from keras.models import Sequential

from keras.layers import
Conv2D,MaxPool2D, Flatten, Dense, Dropout, Input, AveragePooling2D

from keras.preprocessing.image import ImageDataGenerator,

img to array, load img

from keras.applications import ResNet50V2

from keras.models import Model

$matplotlib inline
from matplotlib import pyplot as plt #untuk visualisasi data
from matplotlib import image as mpimg

from sklearn.metrics import confusion matrix
import seaborn as sn
import numpy as np #struktur data

[ ‘_jia.,\&w\ Lt I O LSl & el LSl sl ol oa 4 rtzj_!\ Core g dj
% ya2eS Sklearn s ¢ p sardl 31518« Matplotlib ¢ L;Y\ (el eSaS Keras S|

bl dcgono Jronl
import os

data dir = "/kaggle/input/cell-images-for-detecting-
malaria/cell images/cell images"
print (os.listdir(data dir))


https://www.kaggle.com/muhammadarnaldo/klasifikasi-malaria-cnn/
https://www.kaggle.com/muhammadarnaldo/klasifikasi-malaria-cnn/
https://www.kaggle.com/muhammadarnaldo/klasifikasi-malaria-cnn/
https://ceb.nlm.nih.gov/repositories/malaria-datasets/
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img path2="/kaggle/input/cell-images-for-detecting-

malaria/cell images/cell images/Uninfected/Cl_thinF IMG 20150604_10472
2 _cell 60.png"

gambar2 = mpimg.<a

onclick="parent.postMessage ({'referent':'.matplotlib.image.imread'},
'*')">imread (img path2)
plt.<a
onclick="parent.postMessage ({'referent':'.matplotlib.pyplot.imshow'},
'* 1) ">imshow (gambar?2)
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dim = 128
batch = 32

datagen =ImageDataGenerator (rescale=1/255.0, validation split=0.3,
rotation range=20,
zoom_range=0.05,
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width shift range=0.05,
height shift range=0.05,
shear range=0.05,
horizontal flip=True)

train data =datagen.flow from directory(data dir,

target size=(dim,dim), batch size=batch, class _mode = 'categorical',
subset = 'training')

validation data =datagen.flow from directory(data dir,

target size=(dim,dim), batch size=batch, class mode = 'categorical',
subset = 'validation', shuffle=False)

5 el Dedses (770) ULy 19292 Lgw (27558  a dedsemall SULII £aS
nad! Dl A o Bdoenall oo Gl Sl 5les W dadienns (730) <Ll 8266
o2 0 g 128 % 128 sl JI 5 el (= XS o2 coda preprocessing stage
image &5l 5303 Gl Cad o olls J] BLoYL ol )l oyl Godas Cal
JUESVU| Iy O PRVPR U P Seditnadl LI SUL) de gazes Je augmentation
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baseModel =ResNet50V2 (include top=False,

input_ tensor=Input (shape=(dim,dim, 3)))
headModel =baseModel.outputheadModel =AveragePooling2D (pool size=(4,
4)) (headModel)
headModel =Flatten (name="flatten") (headModel)
headModel =Dense (128, activation="relu") (headModel)
headModel =Dropout (0.5) (headModel)
headModel =Dense (2, activation="softmax") (headModel)
model =Model (inputs=baseModel.input, outputs=headModel)

model.summary ()

LS ResNet-50 plisanl Ll CNN &3 sl 85 o Al el 0
& e d]l C~> slal 3\.3.\.]9 50 L;LP S5 eﬂjlal v.? LéJJ\ Céja..“ g}.e c(,...u\“ gt
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EP = 30

model.compile (optimizer="adam",
loss="binary crossentropy",
metrics=["accuracy"])

history =model.fit (train data, validation data=validation data,
epochs=EP)
print ("*** proses training selesai ***")

loss function Uasdl 1> .Adam u:”"j‘ (aU};...»L.. G55 30 Gyl Blas duis o2
o i Loghinat] Lags opoed Lol oV ccross—entropy dablawd!l Ly g Y| P Aadin)
Ll w5 ol e Gl Sy o) Bdes (onas g pdidl Ao Lotz model fit

el 85k Joverfitting 1)

@3gol o]

plt.style.use("ggplot")
plt.figure ()

plt.plot (np.arange (0,EP)  history.history["loss"], label="train loss")
plt.plot (np.arange (0,EP) , history.history["val loss"],

label="val loss")

plt.plot (np.arange (0,EP),history.history["accuracy"],

label="train acc")

plt.plot (np.arange (0,EP) , history.history["val_ accuracy"],

label="val acc")

plt.title("Training Loss and Accuracy")

plt.xlabel ("Epoch #")
plt.ylabel ("Loss/Accuracy")

plt.legend(loc="lower left")

Training Loss and Accuracy
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Epoch #

test loss, test acc = model.evaluate(validation data)


http://model.fit/
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259/259 [= ] - 44s 168ms/step - loss: 8.1836 - accuracy: 9.9619

oSar (Gl Balaseadl LV SBLy 0 796,19 2 Lerde J s 05 A1 B 5L
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accuracy Bal ) Sl el n slall ozl Gl grsedl Sl ollasdl ot
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dujylldsgano go wnilimo)
predictions = model.predict(validation data)
y_pred =np.argmax (predictions, axis=-1)
#y pred = [1 * (x[0]>=0.5) for x in predictions]cf matrix
=confusion matrix(validation data.classes,y pred)

group_names = ["True Pos","False Pos","False Neg","True Neg"]
group_counts = ["{0:0.0f}".format (value)

forvalueincf matrix.flatten()]

group percentages = ["{0:.2%}".format (value)

forvalueincf matrix.flatten()/np.sum(cf matrix)]

labels = [f"{v1}\n{v2}\n{v3}"
forvl,v2,v3inzip (group names,group counts,group percentages) ]
labels =np.asarray(labels) .reshape (2, 2)

categories = ["Terinfeksi","Normal"]

sn.heatmap (cf matrix, annot=labels, fmt='', xticklabels=categories,
yticklabels=categories, cmap='Blues')

e peedl e 536 2350l o U1 confusion matrix S,V & yhas mdss
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model.save ('./cnn malaria binary.hS5')
el Ul
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https://www.analyticsvidhya.com/blog/2021/12/deep-learning-in-
medical-field/
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Prediction Using a Pre-trained Model
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ResNet-50
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Inception v3
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#Import modules

import numpy as np

from keras.preprocessing import image
from keras.applications import vgglé
import matplotlib.pyplot as plt

from pathlib import Path

39355 N Sy LIS 5 50 Canddeind AR Laadlaad By peall e Jase Les (U3
Aehorss 155 goall Lollnad Fae 305 ptsend O (o ST ] Lo 55 o T plisennd
ol Lgudss die Laall 20 GIsY die sde e 80l o Gl OF o
o8 (MU S 224 x 224 ;aVGG 5 Jlenss s peall pm 055 0 o
ikl image. img s (5 JJBLAYL Lol b e Bl size dolns oony
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#Image path

path = Path("/content/dogs pic.jpeg")

#Load the image

img = image.load img(path, target size=(224,224))
image array = image.img to_array (img)

3y dypall o degere AL Keras J oSy o 1a ol dadl 8l o Y1
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o JoiSe JS 8B 5555 Ly Bl B L] 3 el s Uiy iy
JS 23 5oin VGG 3505 Gitanaodl &5l Dl s Dadlaall 3 Lo Jos) mlys Lo
X Ay Lbly e Lbeslae Jlusls Lila VGG zsen JlasVl pa aad Lle L
-matplotlib 450 plasenly 55 uall o U se oYl .vgg16.preprocessinput J siw
x _train = np.expand dims(image array, axis=0)

#Normalize the data

x_train = vgglé6.preprocess_input (x_train)

data = plt.imread(path)

plt.imshow (data)
plt.show ()
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model = vggl6.VGGl6 (weights="imagenet")

Downloading data from https://storage.googleapis.com/tensorflow/keras-applications/vggl6/vggle_weigh
ts_tf_dim_ordering_tf_kernels.h5

553467904/5534670%6 [
553476096/5534676896 [

] - 31s Bus/step
1 - 31s Bus/step

normalized data dadaedl SULII plasealy 55500l 525 Jodd sl e oY1 (o0
0550 s Guod LSy (Libly ;85 5 model pred plisenl daasl 21
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prediction = model.predict (x train)

pred = vgglé6.decode predictions (prediction)
print (pred)

Downloading data from https://storage.googleapis.com/download.tensorflow.org/data/imagenet_class_ind

ex.Jjson
489608/35363 [ ====== ========] - @s lus/step
49152/35363 [ ====== === =] - @s lus/step

[[("nB2899601", 'golden_retriever', ©.5354275), ('n@2113799', 'standard_poodle', ©.32865775), ('n@21
04029', 'kuvasz', ©.850152738), ('n@2899712', 'Labrador_retriever', ©.917046437), ('n@2093647', 'Bed
lington_terrier', 8.0813122461)]]

kuvasz 5 Standard poodle o JS 4x .g_j) ‘:ég\ix:? L3 o0 o 8 30l 52l sl
8 geall D gine Slas b oda IS 6,5V il e SIS 130e Labrador Retever s
Lo 1 lad 01 43150 wiadl o o2 Aol gl o (6318 50 Uslowall 333 25 Y
S ) ! 150

eliw Ul

Tovod ol A2 Lgaltenaly ) gull 1t 55 s 5000l VGG 235 dieS o 42
s S5 Lgalasena) 22875 VGG I G &ydell | saall Ciinas il yl g o dole
Bl s BT w5t 3500 Gl Blgd el msy e la OY
Zileses Slalas Slslel dikises SULy e gazes Jodels) Shdl 3Ll 5 of St
lolal el led] o 55 I el wls o

uaaloll

3 oy DLy 5l s O3 sl e Lo 6 ¢l 023 G &ppall 3L
e

gl 45 Lo d I dglize SV leall (S Bigrned) Dogalls saaod) 2l Il cdlesf 13]
Sy s nall a sl o Sl B35 3o o eSS (ol i s
S Jal
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B phasal LSy (2l oo Yoy BN e oyl ] Bale ) 301 s Y
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CagAJl ol

Google Colaboratory cadswl 43 .La Github e JolSIs 3 e ) gl S

:Jannoll

https://www.analyticsvidhya.com/blog/2022/09/image -prediction-

fusing-a-pre-trained-model



https://github.com/callmemaze/ImagePrediciton_pretrainedModel
https://www.analyticsvidhya.com/blog/2022/09/image-prediction-using-a-pre-trained-model/
https://www.analyticsvidhya.com/blog/2022/09/image-prediction-using-a-pre-trained-model/
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Coca- pdcil J6i plaaiwl Ugh BgA dalnjo g e @ ycidl (18
Cola Bottle Image R ecognition Using Transfer Learning
doad.oJl

o S A Bamdls L) 81401 mas s Lol plisend s3le] Coca-Cola i858 i
Gl lasle] e (@Bl 5 darley e GV SISSS O e e Dhnll (6 ks Lo I3
625 U onds ¥ A AU Cally bl ) e 3501 L a2,
53l Bslals Coca Cola wlabay dudowd di b Sl 0555 0 o s ylials Loy )
S s Lgalase

Coca" ¢ zSielb lle Al Oliall plisenl U pem VS S Olr b s S
U5 Gb oo Geabedl e Jsmasd! LS . a1 0L 2oLl 955 L ssle ."Cola
Wleall ) sall e 35l sl s Y1 05!

iAol
import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
from mpl toolkits.mplot3d import Axes3D
from matplotlib import cm
from matplotlib import colors
import os
import cv2
import PIL
from tensorflow.keras.layers import Dense,Conv2D, Dropout,Flatten,
MaxPooling2D
from tensorflow import keras
from tensorflow.keras.models import Sequential, save model, load model
from tensorflow.keras.optimizers import Adam
import tensorflow as tf
from tensorflow.keras.preprocessing.image import img to array
from tensorflow.keras.preprocessing.image import load img
from tensorflow.keras.applications.inception v3 import InceptionV3,
preprocess input
from tensorflow.keras.callbacks import ModelCheckpoint
from sklearn.decomposition import PCA

e e

4 siaall ULy ddlaed Numpy pdiey @

Oere S (B O nad B5USG] (sde HLebls ) saall o sean) Matplotlib piseiny @
RPN
[ ]

bl &y ) o g OS pdeny
Adlesee o1 ekl J] L g s ) ol 36,2 CV2 plised o2y
o) Laall 32N Keras pdscg @
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JlgJll hihAao Jygai

:tawuliodl ylgJ Ul plA) ayani

O Ll B0V gy 5o o Gl I 2l O J5e o oS (S
o2 A 10 sl 4338 llalases el LiSloy Likiseall

SV Y doles GRGB Ol Gy 85 goall g5 LSy Y

ol sy ¢l pam Aol oda G055 AN L S )55 peall ety guilo] JSC20 L (L
555 S5 dngs 8 sall LS5 83Le] ga I 205U VT S o I shael Lad o3 66535
s e T 120 J) 25520 oo Ul [k Les 5550a)) normalize & gy

ROTRRF TP RR I o555 o5 pae lalases sL23Y scatter()

red, green, blue = cv2.split (img)

fig = plt.figure()

axis = fig.add subplot(l, 1, 1, projection="3d")

pixel colors = img.reshape ( (np.shape (img) [0] *np.shape (img) [1], 3))
norm = colors.Normalize (vmin=-1.,vmax=1.)
norm.autoscale (pixel colors)

pixel colors = norm(pixel colors).tolist()
axis.scatter(red.flatten(), green.flatten(), blue.flatten(),
facecolors=pixel colors, marker=".")

axis.set xlabel ("Red")

axis.set ylabel ("Green")

axis.set zlabel ("Blue")

plt.show ()

100 gy
50 ue

.image segmentation , yall &zed Jadl JSiy HSV5 HSL wlahses pass L WL
HSL Llases 355 gall sl V1 L3906 Ollakises gy LSay

hue, saturation, lightness = cv2.split (img)
fig = plt.figure()
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axis = fig.add subplot(l, 1, 1, projection="3d")

axis.scatter (hue.flatten(), saturation.flatten(), lightness.flatten(),
facecolors=pixel colors, marker=".")

axis.set xlabel ("Hue")

axis.set ylabel ("Saturation")

axis.set zlabel ("Lightness")

plt.show()

Lightness

8 gy WSy - J5VI GLaS S s 1 ilaliies oo pmodl 01V O ] 85L8Y1 53
i) e eV o Ul Sl ol s e
oloJUl Jugni
BGR Lbsw §)sall Lol 25l CV2T 4
img = cv2.imread(img_path)

plt.imshow (img)
plt.show ()

25 -

100 -
125 -
150 -
175 -
200
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V5T RGB g3 J15) sl ada g e

img = cv2.cvtColor (img, cv2.COLOR BGR2RGB)
plt.imshow (img)
plt.show()

d &8 B o

100 A
125
150 A
175 A
200 -

50 100 150 200

52 HSL &gy 019V oy lodd HLS habases J1 55 g0l 0 L5 oy (5
3,52l Lightness 45415 Saturation -2l Hue o5l o35 i
img = cv2.cvtColor (img, cv2.COLOR RGB2HLS)

plt.imshow (img)
plt.show()

34 8 B o

100
125
150
175
200
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oAl ol Jjc

il ev2.inRange() phisely L s 3 AN R PN PR b 3o
Dls plasels LoV RGB 3 g0 e gLl (5,8 0315 0 domy 1da . HSL 3 50 5wy
il Lol o813 JunSl dass Losers &l g2 L en2)l mal .bitwise and

-S>l o) Gaussian Blur ;.o o - Lelal
hsl img = cv2.cvtColor (img, cv2.COLOR RGB2HLS)
low_threshold = np.array ([0, 200, 0], dtype=np.uint8)
high threshold = np.array([180, 255, 255], dtype=np.uint8)
mask = cv2.inRange (hsl img, low threshold, high threshold)

white parts = cv2.bitwise and(img, img, mask = mask)
blur = cv2.GaussianBlur (white parts, (7,7), 0)

0

25 1
50 1
75 1
100
125
150
175 1
200 1

0 50 100 150

INCEPTIONV3 o rolcUl J8J

b 35 By 23 U155 Y Bl s sl Ssb B35 3Ll oy G i O S
ol 5 O Rl pn 3 5 olis] B O Blad Ll g o o s loms D 3 220
sxe e B Bl e | S bl plisend Jrey transfer learning
InceptionV3 pldse :%sczjh (L g5 4l s 3. TmageNet

3500 X b fit @330 o3 JUo W1 IS5 015531 U5 oy asltiinad 31 pall 3 50l o
'bottle neck features train" oy yoxs Jizsll i)l iy

model = InceptionV3(weights='imagenet', include top=False,

input shape=(299, 299, 3))

bottle neck features train = model.predict generator (X, n/32,
verbose=1)

bottle neck features train.shape

np.savez ('inception features train',
features=bottle neck features train)

train data = np.load('inception features train.npz') ['features']
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train labels = np.array([0] * m + [1] * p) // where m+p = n

(.:.EJ\ Loy V" Al j sl sde g8 1 (10, 8, 8, 2048)) s dxsll ol el Ko

L Sl Gemadl oyl i) "inception features train.npz’ ees ke b
(IS d ST Y6 o U il ) A3 s U o G

Not "3 151 "Coke" 3 0 L] 9555 o Koo (o)) Slialdl of U3 e <o s
Gk 8wl Sliale dedlas Sy (LY 155l e (55 e goms ol 1) "Coke
sl 2id 65 e s VSISl o0 5t D sl Lol e il +L3)

el @4l
S e o b 8 WS s 1 a3l pn s Ll el B0 s S
-Sequential Keras &3 g3 pddnd b g2 ol oo 42,

classifier = Sequential ()

classifier.add(Conv2D (32, (3, 3), activation='relu',

input shape=train data.shape([l:], padding='same'))
classifier.add(Conv2D (32, (3, 3), activation='relu', padding='same'))
classifier.add(MaxPooling2D(pool size=(3, 3)))

classifier.add (Dropout (0.25))

classifier.add(Conv2D (64, (3, 3), activation='relu', padding='same'))
classifier.add(Conv2D (64, (3, 3), activation='relu', padding='same'))
classifier.add(MaxPooling2D(pool size=(2, 2)))

classifier.add (Dropout (0.50))

classifier.add(Flatten())

classifier.add(Dense (512, activation='relu'))

classifier.add (Dropout (0.6)

classifier.add(Dense (256, activation='relu'))

classifier.add (Dropout (0.5))

classifier.add(Dense (1, activation='sigmoid'))

izl ol dodsennadl ©lidradl .Convolutional Layer 443% dab » J-oY1 dab
Lol Aoy ¢ 3 x 3 o o 315l a2y (32 Jls A filters el ol sue
input J>Y¥ K55 « Relu dowaall £lasl 54>l 25 activation function
conv2d &b JL-s] oG L Gl .padding siadly sy 6, 50 K3 5 Ul shape
image inputs s.all Ji-s| & 5V B sl bVl dely; B siae s 3)ke S5V
-channels « g8l o 5,

Slkes iy aas U1 Wl sias Jond Ll o o2 )1 e a5 2 Lot s » ReLu
o 55 s Jb gl M-S Bl el e i JB ol

33 fly mazs o= (s Lad Aol oda 3.1l £l 50 MaxPooling puseey
Mo Ghed oadl o Juasuy JoS 303w 850 g e £3500) O o Lo
ey
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Oy Slsee S e s Overfitting (1)1 kel el Dropout <l pdiey
G e o ol A e Lo IS 30 e Epieall o5l 35l G5l
properly fitted bl ullls, « underfitting e3ll Loally (515 ksl o

.obbi
oo SV ASLS B paae ) JUsYI ULy s s Flatten layer dselavusl| d2.Jall o 35

AL dadall (g Y1 BaaAL dame susly dib $suis S0 Dense layer 4a250) iz

1.05 0.0 Gt Ao JJW! 25 o >V Al Sigmoid apind] s psend
S o A 0 ¢ el ¢ 1.0 Bedl I Ly 0 1.0 o 35 S ol
Sl o o S S5 ga ESadl SOl arezed DI JK3.0.0 ) Lealss o2 0.0 0

1.0J10.5

= ModelCheckpoint puscd dipme &) ol o OisYls gdsedl Lo
i C"‘ M 3 5adl i "true” e "save best only’ oS ez .model fit
UL fit s 5 5 0l compile ez o2 (Sl L Jads sl

checkpointer = ModelCheckpoint (filepath="'./weights inception.hdf5',
verbose=1, save best only=True)
classifier.compile (optimizer='adam',loss='binary crossentropy',metrics
=['binary accuracy'])
history = classifier.fit(train data,
train labels, epochs=50,batch size=32, validation split=0.3,
verbose=2, callbacks=[checkpointer], shuffle=True)
NGl elal

@tﬁftﬁiAf‘gJEWaAJ\QQQL@L5¢1V3g§d\cuquM dplin ol leéﬁLw\L;lcﬂ&>é t&x[Cii
.cuggﬂ\Aj?lvsbkfaﬁgf)ESQb

def predict(filepath):

img = cv2.imread (filepath)

img cv2.resize (img, (299,299))

img cv2.cvtColor (img, cv2.COLOR BGR2RGB)

hsl img = cv2.cvtColor(img, cv2.COLOR RGBZ2HLS)

low threshold = np.array ([0, 200, 0], dtype=np.uint8)

high threshold = np.array([180, 255, 255], dtype=np.uint8)

mask = cv2.inRange (hsl img, low_threshold, high threshold)

white parts = cv2.bitwise and(img, img, mask = mask)

blur = cv2.GaussianBlur (white parts, (7,7), 0)

print (img.shape)

clf = InceptionV3(weights='imagenet', include top=False,
input shape=white parts.shape)

bottle neck features predict =
clf.predict (np.array([white parts])) [0]

np.savez ('inception features prediction',
features=bottle neck features predict)

prediction data =
np.load('inception features prediction.npz') ['features']

q = model.predict( np.array( [prediction data,] ) )




225 Aygaulall 616 I 8 rolc il Jbi

prediction = g[0]
prediction = int (prediction)
print (prediction)

&Ll clghAll
rob b ol Cas'Ls,

-g;l"*’éj?ﬁ(’f_:’ﬁ °
.CS}A;M ALM\V.JJ\ °
}“‘LU)‘},J )

olgeddl Joad sral-dls @

o)l e 155 ol ] D gloes VI e

855l Il 539 predict function ezl s slednal ga adad J) oo b 5

predict ("./train/Coke Bottles/Cokel.png")

Ao blisy Y SESI Slrlr ) b g dio - eaS 1 1a b 0 o

23goJl hon

Sl 5 pddiny Jonddl Sl G5 oo ol GENBYI e Gl LB L 01S713)
ddls JSo Bl of ke o (ol35 ol Ly b whadie 155500 2,4 OpenCV
U ot Ld o e JS Glard sed o

Bl ¥l J] dorlows Lol s M el ) e 5 ey o s 3 50| ol g Llate 2T
wedl e ol 5, sl >0 Keras o ol save model 5 Keras’ load model

el

from tensorflow.keras.models import Sequential, save model, load model

JolreS Uowadl ol I3l save model() sl G b oy 5 sadl Lo Lislas V)

save model (save model)
load model phisealy &350l Joooss G b o Bl ol (gl o 5 LSy (3
3 s ke 5 S0 Jsaf e Yoy

load model ("./save model")

:Jannoll

https://www.analyticsvidhya.com/blog/2021/01/coca-cola-bottle-

Amage-recognition
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Multiclass olcdl J& olaaiwl ol aacio jgnoll wiini (19
image classification using Transfer learning

S0 2l L;y‘ ol oS (i) Image classification ) sall Ciinad da
labels wlaws sl categories wld J| ULl ie yoms g0 Ciinas J| g S
GLS NS Ui dalisedl dog breeds OIS ¥ 0 Caveas dny g Aol
e it o g g Bl 3 e 28T i e oty (U ) gl s
JNs- o s o 21 Jadios Wliall odis by emulti-class classification wlbal sixs
42>y InceptionR esNetV2 L/a.me 45 o5 C‘.’f"'.’ oo sl

bzl jam 2315 Yl byes

pltsl g w5 dnls Gins o A ,b el |8 sy Transfer learning olecl J&5
el o3 B Laged) ISt Joud Lidais plgadl San Blgalss (5 A1 B el
Joed A Al wladl Mtransfer JEST G e dnas 8800 2L e Yo (U
Girne &y ekl 3Lodl” ot 506 ool 85 p s ol 3201 "weights ol 51" Ll
S"pre-trained models

Sliadl 085 0f o :Necessities for transfer learning et JB el e
(B dagll) B 350l plad 8uite (A dagod) A 75501 0 (S el LS

el oetd) =305 a Gons &yl 301 1Pre—trained model Gims copda 3503
ooslan Bauly Lemls sl ws i 8,08 ULy Slegoms e Lewy s o S
G NSaall o Ailas g1 5T Joud 1da S (Al ais (donlonad] 0508 2 25
SN ULl e gazes e S Al danll 001 weighits 013515 biases il o e
Jeow e L3ls transferrable oyl A6 Lgalss o A el Lede oyl (1
Sl o 52550 (5058 Sl B s e 412,85 3 51 5l g s )
W3 ) Log 0015 S8l Gl ol Ll e Lgalss o5

e e dyde dib 164 Gem 42D Lae K5 o ¢ InceptionResNetV2
o &5 1000 o ST J) sl ciinss LeSans « TmageNet &bl 3486 o ) saall
299 %299 52 3 puall JU] e 25 ] Les bl ol 525
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A g yme gag il il a5 JST

Leslseal o2 8550 10222 e g (train.zip) ooy didl Ol desens @
b3 o0 )

Lle o 350 10357 e oo i(test.zip) LLeNl wlly degares @
Alall o Olandl 5 Sl Blehias

3y gl O aed disllas W 5 slandd e Ss>= labels.csv @

Csllaadl Eaall i) moeall 23 gadl e (6 5w tsample submission.csv e
o3l 7|

s e oMol 5 STl Lkl o L35 S @

{GPU pasead ¢ Joasl elsl e J praeld 2o

AW Sl o 31l Y 58

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.metrics import classification report, confusion matrix

# deep learning libraries

import tensorflow as tf

import keras

from keras.preprocessing.image import ImageDataGenerator

from tensorflow.keras import applications

from keras.models import Sequential, load model

from keras.layers import Conv2D, MaxPooling2D, GlobalAveragePooling2D,
Flatten, Dense, Dropout

from keras.preprocessing import image

import cv2

import warnings
warnings.filterwarnings ('ignore')

2)}¢ﬂ‘CJLUQ%{;CDUEJ‘CDinQuaJ?maS

from google.colab import drive
drive.mount ("/content/drive")

# datasets

labels = pd.read csv("/content/drive/My Drive/dog/labels.csv")
sample = pd.read csv('/content/drive/My

Drive/dog/sample submission.csv')

# folders paths
train path = "/content/drive/MyDrive/dog/train"
test _path = "/content/drive/MyDrive/dog/test"

Lglon B ned Sl SULs e gazead Y1 dmeddl Mol 50

labels.head()


https://drive.google.com/drive/folders/1z31bsh7gNrUiwameOEWhqtWNZuKEdKQ7?usp=sharing
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id breed

01000bec180eb18c/604dceccBfe0dbaly | boston bull

1{001513dfcb2ffafc82cccf4d8bbaba97 dingo

001cdf01b096e06d78e9e5112d419397 | pekinese

00214f311d5d2247d5dfe4fe24b2303d | bluetick

E-N L) %)

0021f9ceb323beffd7fcde/f7538edb2 | golden_retriever

e IS jpg” slil BLSY
BLo| OB 1 (Lo DU paedls 35 gull el OY S Maradl yo s gedll ) S5 oy
A g ) )l 315 sl Lo los Jpg sl

def to jpg(id):
return id+".jpg"

labels['id']
sample['id']

labels['id'].apply(to jpg)
sample['id'] .apply(to jpg)

bl 52U j

I gl e D ges Syl Al GBI e pames b 35 Bns ellns 1055 Lg3)
<Yl brightness OJaMJl 83U rotations Ol sl scaling (...>=>=J\ ol ] LSas
o GSJA;J! delus oY suiie 1045 oda .LSJ';Y\ affine transformations &Y
S L5yl & generalize UL

Sl <3l Josb)y gy s oA 1A ImageDataGenerator & plbsewl oo
bl

0Us] e dsenad] Slodns yand iy

domedl Jaladl o ol uL3 dny irescale o

Lasl Sl 8o oM-dall s thorizontal flip e

50 ) el (e Gasell ) gzl jsuall ¢ sa I (Validation split e
(1

# Data agumentation and pre-processing using tensorflow

gen = ImageDataGenerator (
rescale=1./255.,
horizontal flip = True,
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validation split=0.2 # training:
80% data, validation: 20% data
)

train_generator = gen.flow from dataframe (

labels, # dataframe

directory = train path, # images data path / folder in which
images are there

x col = 'id',

y col = 'breed',

subset="training",

color mode="rgb",

target size = (331,331), # image height , image width

class mode="categorical",

batch size=32,

shuffle=True,

seed=42,

validation generator = gen.flow from dataframe (

labels, # dataframe

directory = train path, # images data path / folder in which
images are there

x col = 'id',

y col = 'breed',

subset="validation",

color mode="rgb",

target size = (331,331), # image height , image width

class mode="categorical",

batch size=32,

shuffle=True,

seed=42,

ol Sl

Found 8178 validated image filenames belonging to 120 classes.
Found 2044 validated image filenames belonging to 128 classes.

UL e BTy dads gus 2S5 5 Lses

x,y = next(train generator)
x.shape # input shape of one record is (331,331,3) , 32: is the batch

size
(32, 331, 221, 2)

‘CJUEJ‘Lf &k>b Lé:‘)J; “AS;LSP B}&J

a = train generator.class indices
class _names = list(a.keys()) # storing class/breed names in a list

def plot images (img, labels):
plt.figure (figsize=[15, 10])
for i in range(25):



Leil J&) poladiuol elial aacio jgall duini

plt.subplot(5, 5, i+1)

plt.imshow (img[i])

plt.title(class names[np.argmax(labels[i])])
plt.axis('off")

plot images (x,y)
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# load the InceptionResNetV2 architecture with imagenet weights as

base

base model = tf.keras.applications.InceptionResNetV2 (
include_top=False,
weights='imagenet',
input_shape= (331,331, 3)
)

base model.trainable=False

# For freezing the layer we make use of layer.trainable = False
# means that its internal state will not change during training.
# model's trainable weights will not be updated during fit(),

# and also its state updates will not run.

model = tf.keras.Sequential ([
base model,
tf.keras.layers.BatchNormalization (renorm=True),
tf.keras.layers.GlobalAveragePooling2D(),
tf.keras.layers.Dense (512, activation='relu'),
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tf.keras.layers.Dense (256, activation='relu'),
tf.keras.layers.Dropout (0.5),
tf.keras.layers.Dense (128, activation='relu'),
tf.keras.layers.Dense (120, activation='softmax')

:BatchNormalization
UL de goes o f}l.xg mini-batches 5 e olads e 05 A L L] @
RN
higher learning JWl JJaedl &¥une plidenaly oyl m ] sl 2y o

.rates
A e 28k U laddl SB1oalls 0 e AL 2153 oo Jo Bl @
:GlobalAveragePooling2D

(L) l53) x (Yl gl x (oW1 j2,8) gl Tipe sl o
(J=sY CL&J)\) X (JB-2Y 6,0) &b saas o MJ‘@Q}ZA.:EL.«#‘}:VO e g
(s o 53) oy SO

ol dab o AW B JeS e B 5ok e sl sl LS (e
ALl el

A (WY 1 53) ol o dadl 31 54n o Juass s plisesly @

La 2D Global average pooling dxdl S5 elll ol mnnss Lo o
"Filters sdal" = "Depth Ges!"

lame dobiie das IS ©lib o 5)le wladll ods :Dense Layers 42 <l

0

ANl wladall aay fully connected JolSIU

ISy sl LOSI Gany By Lells Casl pased :Drop out layer ol d2b
o ol I 0.5 dacdll 225 overfitting J61J1 andll md Js¥1 sds a Jlste
) LN e 2 0.5 bl

:g3g0ll GLoJ
sdow g model. compile() dawl 5 U3 (o €SS Lgfﬁj gbes L3 pad oy 5 |3
52 metrics _wolidls optimizers <liswedly loss function UssJl @l

.prediction
model . compile (optimizer='Adam', loss='categorical crossentropy',metrics
=['accuracy'])

# categorical cross entropy is taken since its used as a loss function
for
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# multi-class classification problems where there are two or more
output labels.

# using Adam optimizer for better performance

# other optimizers such as sgd can also be used depending upon the
model

eagoll yc jago pjoiyasc
S 5 SO o S b g e G UKoy summiary aselall 2, IS e
B Lo

model.summary ()

Ol Bl

Model: "sequential”

Layer (type) Output Shape Param #
inception_resnet_v2 (Functio (None, 9, 9, 1536) 54336736
batch_normalization 203 (Bat (None, 9, 9, 1536) 10752
global_average pooling2d (Gl (None, 1536) 0

dense (Dense) (None, 512) 786944
dense_1 (Dense) (None, 256) 131328
dropout (Dropout) (None, 256) 5]

dense_2 (Dense) (None, 128) 32896
dense_3 (Dense) (None, 120) 15480

Total params: 55,314,136
Trainable params: 969,720
Non-trainable params: 54,344,416

;i JuAsi (le Blaal callbacks cilloc ayani
I s o) Coplidl e Bilises ol e Bslel 2] dis €Sia (5S4 : Callback
() sl dnbs s ST 5 L s Bl Sl Al b
early = tf.keras.callbacks.EarlyStopping( patience=10,
min _delta=0.001,

restore_best weights=True)
# early stopping call back

Sl el 0135 el (o B gazes daed L.Ju.n :Training the model GS,:J\ VPRV
Mol az o Ja el éﬁi&m&.&k@é}\
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batch size=32

STEP_SIZE TRAIN = train generator.n//train generator.batch size
STEP_SIZE VALID =

validation_generator.n//validation_ generator.batch _size

# fit model
history = model.fit (train generator,

steps _per epoch=STEP SIZE TRAIN,
validation_ data=validation_generator,
validation steps=STEP_SIZE VALID,

epochs=25,
callbacks=[early]

(il ool

Epoch 1/25
B5/155 | ] - 32675 13s/step - loss: 1.5007 - accuracy: 0.6806 - val_loss: 0.3956 - val_accuracy: 0.8938
Epoch 2/25
155/255 [ ] - 1225 480ns/step - loss: 0.5099 - accuracy: 0.8729 - val_loss: 0.4213 - val _accuracy: 0.8348
Epoch 3/25
B5/255 | ] - 1275 497ns/step - loss: 0.4416 - accuracy: 0.8826 - val_loss: 0.3888 - val_accuracy: 0.8978
Epoch 4/25
155/255 | ] - 1275 439%ms/step - loss: 0.3915 - accuracy: 0.8345 - val_loss: 0.4146 - val_accuracy: 0.8958
Epoch 5/25
55/255 | ] - 127 S00ms/step - loss: 8.3432 - accuracy: 0.5057 - val_loss: 0.3889 - val_accuracy: 0.9008
Epoch 6/25
B55/255 | ] - 1265 4950s/step - loss: 8.3053 - accuracy: 0.9141 - val_loss: 0.3808 - val_accuracy: 0.9112
Epoch 7/25
155/255 | ] - 1265 434as/step - loss: 0.2923 - accuracy: 0.5152 - val_loss: 0.4112 - val_accuracy: 0.8368
Epoch 8/25
155/255 | ] - 1285 S00ns/step - loss: 8.2738 - accuracy: 0.5223 - val_loss: 0.4267 - val_accuracy: 0.8388
Epoch 9/25
155/255 | ] - 1285 S0lms/step - loss: 8.2507 - accuracy: 0.5243 - val_loss: 0.4326 - val_accuracy: 0.9048
Epoch 10/25
155/2% | ] - 1285 S0lms/step - loss: 0.2437 - accuracy: 0.9293 - val_loss: 0.4429 - val accuracy: 09028
Epoch 11/25
15525 | ] - 1265 495ms/step - loss: 0.2317 - accuracy: 0.9317 - val_loss: 08,4183 - val_accuracy: 09038
Epoch 12/25
15525 | ] - 1275 498ms/step - loss: 0.2233 - accuracy: 0.9348 - val_loss: 0.4374 - val_accuracy: 0.5083
Epoch 13/25
155/255 | ] - 1275 S0as/step - loss: 0.2054 - accuracy: 0.9394 - val_loss: 0.4325 - val_accuracy: 0.9117
Epoch 14/25
155/255 | ] - 1285 561ms/step - loss: 0.1867 - accuracy: 0.9417 - val_loss: 0.4948 - val_accuracy: 0.9962
Epoch 15/25
155/155 | ] - 1285 S0lms/step - loss: 0.1786 - accuracy: 0.9438 - val_loss: 0.4749 - val accuracy: 0.8973
Epoch 16/25
55/255 | ] - 1275 436ns/step - loss: 8.1790 - accuracy: 0.9449 - val_loss: 0.4740 - val_accuracy: 0.9023

€3goil hon
.r\m\u RERSEN C’;}A;J\ Lo LeSas

model . save ("Model .h5")
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e2g.0dJl clal ouwy
# store results
acc = history.history['accuracy']
val acc = history.history['val accuracy']
loss = history.history['loss']
val loss = history.history['val loss']

# plot results
# accuracy
plt.figure (figsize=(10, 16))

plt.rcParams|['figure.figsize'] = [16, 9]
plt.rcParams|['font.size'] = 14
plt.rcParams|['axes.grid'] = True
plt.rcParams['figure.facecolor'] = 'white'

plt.subplot(2, 1, 1)

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

plt.plot(val acc, label='Validation Accuracy')

plt.legend(loc="lower right')

plt.ylabel ('Accuracy')

plt.title (f'\nTraining and Validation Accuracy. \nTrain Accuracy:
{str(acc[-1]) }\nValidation Accuracy: {str(val acc[-

INDR Y
:dhbrj$ud\
Training and Validation Accuracy.
Train Accuracy: 0.9448809027671814
Validation Accuracy: 0.9022817611694336
0.95
090+
0.85
>
@
5
Q 0.80 1
0.75
0.70 4 —— Training Accuracy
Validation Accuracy
0 2 4 6 8 10 12 14
# loss

plt.subplot(2, 1, 2)

plt.plot(loss, label='Training Loss')
plt.plot(val loss, label='Validation Loss')
plt.legend(loc="upper right')

plt.ylabel ('Cross Entropy')
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plt.title(f'Training and Validation Loss. \nTrain Loss:
{str(loss[-1]) }\nValidation Loss: {str(val loss[-

11"

plt.xlabel ('epoch')

plt.tight layout (pad=3.0)

plt.show()
Training and Validation Loss.
Train Loss: 0.17898613214492798
Validation Loss: 0.47404786944389343

150 \ = Training Loss

1.25 ‘\ Validation Loss
z \
2 100 \
I \
&
w 0.75 \
a \
Y 050 A ——

0.25 e ——

0 2 4 6 8 10 12 14

S S o I e Tasdly sl (o Gl B3 Jolie )l sl gy 0555 Ll o
An 790 oo 28Ty Gl Lpndny o G5 Qe OISyl donall (pn ol 885 0
= B us_;,a;fcs,umwgr@@.w% s Gly Gy CNIN 23505 o>

2ag.ol 82 o h]

accuracy_score = model.evaluate(validation generator)
print (accuracy score)
print ("Accuracy: {:.4f}%".format (accuracy score[l] * 100))

print ("Loss: ",accuracy score[0])

HEHESEIN

64/64 [==============================] - 27s 412ms/step - loss: ©.3845 - accuracy: 0.9110
[0.38452133536338806, ©.9109588861465454]

Accuracy: 91.0959%

Loss: ©.38452133536338806

Juiall6jgn A e
test _img path = test path+"/000621fb3cbb32d8935728e48679680e.jpg"

img = cv2.imread(test img path)
resized img = cv2.resize(img, (331, 331)).reshape(-1, 331, 331, 3)/255

plt.figure (figsize=(6,6)
plt.title ("TEST IMAGE")
plt.imshow(resized img[0])
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<matplotlib.image.AxesImage at 0x7f84dddde350>

TEST IMAGE
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JWiAl @bl Gle olgui Joc
predictions = []

for image in sample.id:

img = tf.keras.preprocessing.image.load img(test path +'/'+
image)

img = tf.keras.preprocessing.image.img to array (img)

img tf.keras.preprocessing.image.smart resize(img, (331,

331))
img = tf.reshape(img, (-1, 331, 331, 3))
prediction = model.predict (img/255)
predictions.append (np.argmax (prediction))

my submission = pd.DataFrame ({'image id': sample.id, 'label':
predictions})
my submission.to csv('submission.csv', index=False)

# Submission file ouput
print ("Submission File: \n-------—-——-————- \n")
print (my submission.head()) # Displaying first five predicted output
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Submission File:

image id label

@ ©00621fb3cbb32d8935728e48679680e. jpg 61

1 ©0102ee9d8eb90812350685311fe5890. jpg 94

2 0012a730dfad437f5f3613fb75efcd4ce. jpg 40

3 901510bc8570bbeee98c8d80c8a95ecl. jpg 88

4 ©Bla5f3114548acdefa3d4da®5474c2e.jpg 70
:Jannoll

https://www.geeksforgeeks.org/multiclass-image-classification-using-
transfer-learning/?ref=gcse
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Transfer Learning in Keras with Computer Vision Models, Jason
Brownlee, https://machinelearningmastery.com/transfer-learning-for-

deep-learning/.
Transfer learning and the art of using Pre-trained Models in Deep
Learning, Dishashree26 Gupta,

https://www.analyticsvidhya.com/blog/2017/06/transfer-learning-the-
art-of-fine-tuning-a-pre-trained-model/

Understanding Transfer Learning for Deep Learning, Pranshu Sharma,
https://www.analyticsvidhya.com/blog/2021/10/understanding-
transfer-learning-for-deep-learning/

Transfer Learning in Keras with Computer Vision Models, Jason
Brownlee, https://machinelearningmastery.com/how-to-use-transfer-
learning-when-developing-convolutional-neural-network-models/

Image Recognition: Dogs Vs Cats! (92%),
https://thedatafrog.com/en/articles/dogs-vs-cats/.

Image Recognition with Transfer Learning (98.5%),
https://thedatafrog.com/en/articles/image-recognition-transfer-
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Dog's Breed Identification using Deep Learning,
https://techvidvan.com/tutorials/dog-breed-classification/

Pneumonia Detection using Deep Learning,
https://www.geeksforgeeks.org/pneumonia-detection-using-deep-
learning/.

Detecting COVID-19 From Chest X-Ray Images using CNN,
https://www.geeksforgeeks.org/detecting-covid-19-from-chest-x-ray-

images-using-cnn/
3D Shape Detection System, https://medium.com/ai-techsystems/3d-
shape-detection-system-d7e34286a2b1.

Lung Cancer Detection Using Transfer Learning,
https://www.geeksforgeeks.org/lung-cancer-detection-using-transfer-
learning/

Detecting If a Person is Wearing a Mask or Not Using CNN, Aryan Garg,
https://www.analyticsvidhya.com/blog/2022/10/detecting-if-a-person-
is-wearing-a-mask-or-not-using-cnn/

Transfer learning with TensorFlow, Jafar Isbarov,
https://www.analyticsvidhya.com/blog/2021/11/transfer-learning-
with-tensorflow/
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Food Classification Using Transfer Learning And TensorFlow, Mrinal
Singh Walia, https://www.analyticsvidhya.com/blog/2021/05/food-
classification-using-transfer-learning-and-tensorflow/

Introduction to Transfer Learning using MNIST, Barney Darlington,
https://www.analyticsvidhya.com/blog/2021/05/transfer-learning-
using-mnist/

Deep Learning in Medical: Classification of Malaria Infected Blood Cells
with ResNet, Muhammad Arnaldo,
https://www.analyticsvidhya.com/blog/2021/12/deep-learning-in-
medical-field/

Image Prediction Using a Pre-trained Model, Dipesh Shrestha,
https://www.analyticsvidhya.com/blog/2022/09/image-prediction-
using-a-pre-trained-model/

Coca-Cola Bottle Image Recognition (with Python code), Thomas Tsuma,
https://www.analyticsvidhya.com/blog/2021/01/coca-cola-bottle-
image-recognition/

Multiclass image classification using  Transfer learning,
https://www.geeksforgeeks.org/multiclass-image-classification-using-
transfer-learning/?ref=gcse.
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