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from fastai.vision import *
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from fastai.metrics import
error_rate

import os

import pandas as pd

import numpy as np

pall SUL) e e el oo oy tidl ULy de sazes Lo sle] ] OV £l

Lais

X = 'Path
path = Path(x)
path.1s()
S5 LIV BLaST daged JII sl 23500 5T oyl By ooy OV (2

10k plisals
np.random.seed(40)
data = ImageDataBunch.from_folder(path, train = '.', valid_pct=0.2

ds_tfms=get_transforms(), size=224,

num_workers=4).normalize(imagenet_stats)
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data.show_batch(rows=3, figsize=(7,6),recompute_scale_factor=True)
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learn = c¢nn_learner(data, models.resnet50, metrics=[accuracy],
model _dir = Path('Path'),path = Path("."))

:CS)A;U learning rate Al Jdms e 8,k b aYltes

learn.lr_find()

learn.recorder.plot(suggestions=True)

14 A

134

T T T T T T
1=-06 le-05 1e-04 le-03 le-02 le-01 1e+00
Leaming Rate

@3goll Jlislg iy i
SULI e pazes o 23 petdl sty Bl OV 3 gl ey Lad oDl ol B
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1rl = 1le-3
1r2 = le-1
learn.fit_one_cycle(4,slice(lrl,1r2))

# 1rl = 1le-3
1r = le-1
learn.fit_one_cycle(20,slice(1lr))

learn.unfreeze()
learn.lr_find()
learn.recorder.plot()

learn.fit_one_cycle(10,slice(le-4,1e-3))
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learn.recorder.plot_losses()

sl s Les oY)

interp = ClassificationInterpretation.from_learner(learn)
interp.plot_confusion_matrix()
img = open_image('IM-0001-0001. jpeg")

print(learn.predict(img)[0])
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import pandas as pd
import numpy as np
import cv2
import json
import os
import matplotlib.pyplot as plt
import random
import seaborn as sns
from keras.models import Sequential
from keras import optimizers
from keras import backend as K
from keras.layers import Dense, Dropout, Activation, Flatten
from keras.layers import Conv2D, MaxPooling2D, BatchNormalization
from sklearn.model selection import train_test _split
from keras.preprocessing.image import ImageDataGenerator
directory = "../input/face-mask-detection-dataset/Medical mask/Medical
mask/Medical Mask/annotations"
image_directory = "../input/face-mask-detection-dataset/Medical
mask/Medical mask/Medical Mask/images"
df = pd.read_csv("../input/face-mask-detection-dataset/train.csv")
df_test = pd.read_csv("../input/face-mask-detection-
dataset/submission.csv")
acluioll Jiga cliu
el (2l 2 LiSh dagall oda Tl

cvNet = cv2.dnn.readNetFromCaffe('weights.caffemodel")
def getJSON(filePathandName):

with open(filePathandName, 'r') as f:

return json.load(f)

def adjust_gamma(image, gamma=1.0):

invGamma = 1.0 / gamma

table = np.array([((i / 255.0) ** invGamma) * 255 for i in
np.arange(@, 256)])
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return cv2.LUT(image.astype(np.uint8), table.astype(np.uint8))
@ Lol Gsnall DLy e (g 5w ) json cils get] SON dldl s mus .1

2l Ly s s

0= e oy e 2 (JM: Lhs o dles Adjust_gamma s o .2
] blaw 2B el 5l padl dalal & tristimulus s luminance
it cgamma <1 318715 5y puall 3 e pull o LA 3 asliind
Bla 058w cgammas 1 o555 bty Cidall o 30231 Gl J] 6 seall
Byl e gl e sl

bl aallco
fos ki) Zedidl JSON by GBLasinl o oY1 LI 6 ghasull
Jsonfiles=[]
for i in os.listdir(directory):
jsonfiles.append(getJISON(os.path.join(directory,i)))
jsonfiles[0]

{'FileName": '2349.png’,

'NumOfAnno": 4,

'Annotations': [{'isProtected': False,
'ID": 193452793312540288,
'BoundingBox': [29, 69, 285, 343],
‘classname': 'face_other_covering',
'Confidence": 1,

'Attributes': {}},

{'isProtected': False,

'ID": 545570408121800384,
'BoundingBox': [303, 99, 497, 341],
'classname': 'face_other_covering’,
'Confidence": 1,

'Attributes': {}},

{'isProtected': False,

'ID": 339053397051370048,
'BoundingBox": [8, 71, 287, 373],
'classname': 'hijab_niqab’,
'Confidence": 1,

'Attributes': {}},

{'isProtected': False,

'ID": 100482004994698944,
'BoundingBox': [296, 99, 525, 371],
'classname': 'hijab_niqab’,
'Confidence": 1,

'Attributes”: {}}]}
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o575 oo <ULy e Annotations field i Il Cladadl Joam gy @
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face no mask.

df = pd.read_csv("train.csv")

df.head()

name x1 x2 y1 y2 classname
0 2756.png 69 126 294 392 face_with_mask
1 2756.png 505 10 723 283 face_with_mask
2 2756.png 7% 252 264 390 mask_colorful
3 2756.png 521 136 71 277 mask_colorful
4 6098.jpg 360 85 728 653 face_no_mask

Slile) owall 3sduall Slly ol 5ol o2 onon mask Sleadlly Ll plusenl
ol L) LSl o UL L3083l 355 5 fomo 55500 025 ol il 122 50D

data = []
img_size = 124
mask = ['face_with_mask']
non_mask = ["face_no_mask"]
labels={"mask':0, 'without mask':1}
for 1 in df["name"].unique():
f = i+".json"
for j in getJSON(os.path.join(directory,f)).get("Annotations"):
if j["classname"] in mask:
X,Y,w,h = j["BoundingBox"]
img = cv2.imread(os.path.join(image_directory,i),1)

img

img[y:h,x:w]

img = cv2.resize(img, (img_size,img_size))
data.append([img,labels["mask"]])

if j["classname"] in non_mask:
X,y,w,h = j["BoundingBox"]

img = cv2.imread(os.path.join(image_directory,i),1)




img = img[y:h,x:w]

img = cv2.resize(img, (img_size,img_size))
data.append([img,labels["without mask"]])
random.shuffle(data)

p=1[]
for face in data:
if(face[1l] == 0):
p.append("Mask")
else:
p.append("No Mask")
sns.countplot(p)
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X =11

v =[]

for features,label in data:
X.append(features)
Y.append(label)

X = np.array(X)/255.0
X = X.reshape(-1,124,124,3)
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Y = np.array(Y)
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model = Sequential()
model.add(Conv2D(32, (3, 3), padding = "same", activation='relu',
input_shape=(124,124,3)))
model.add(Conv2D(64, (3, 3), activation='relu'))
model.add(Conv2D(128, (3, 3), activation='relu'))
model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Dropout(0.25))

model.add(Flatten())
model.add(Dropout(0.5))
model.add(Dense(50, activation='relu'))
model.add(Dropout(0.5))
model.add(Dense(1l, activation='sigmoid'))

model.compile(loss="binary_crossentropy', optimizer='adam'
,metrics=["accuracy'])
xtrain,xval,ytrain,yval=train_test_split(X,
Y,train_size=0.8,random_state=0)
featurewise_center=False,
samplewise_center=False,
featurewise_std_normalization=False,
samplewise_std_normalization=False,
zca_whitening=False,
rotation_range=15,
width_shift_range=0.1,
height_shift_range=0.1,
horizontal_flip=True,
vertical flip=False)
datagen.fit(xtrain)

history = model.fit_generator(datagen.flow(xtrain, ytrain,
batch_size=32),
steps_per_epoch=xtrain.shape[0]//32,
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epochs=50,
verbose=1,

validation_data=(xval, yval))

@390l judial
oo S8 e Szl 10 (5 gadl i3 8550 1698 e LV Sy e gazes (5 505
tobLl de gezes face tags axs Cldle 5 25 puad Dl s UL e jazes o 5 gl

test_images = ['1114.png','1504.jpg’,
'0072.jpg', '0012.jpg", '©353.jpg", '1374.jpg"]

gamma = 2.0

fig = plt.figure(figsize = (14,14))
rows = 3

cols = 2

axes = []

assign = {'0':'Mask',"1':"No Mask"}
for j,im in enumerate(test_images):
image = cv2.imread(os.path.join(image_directory,im),1)
image = adjust_gamma(image, gamma=gamma)
(h, w) = image.shape[:2]
blob = cv2.dnn.blobFromImage(cv2.resize(image, (300,300)), 1.0,
(300, 300), (104.0, 177.0, 123.90))
cvNet.setInput(blob)
detections = cvNet.forward()
for i in range(@, detections.shape[2]):
try:
box = detections[@, @, i, 3:7] * np.array([w, h, w, h])
(startX, startY, endX, endY) = box.astype("int")
frame = image[startY:endY, startX:endX]
confidence = detections[@, 0, i, 2]
if confidence > 0.2:
im = cv2.resize(frame, (img_size,img_size))

im

np.array(im)/255.0

im = im.reshape(1,124,124,3)

result = model.predict(im)
if result>0.5:
label Y =1

else:
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label Y =
cv2.rectangle(image, (startX, startY), (endX, endY), (O,
8, 255), 2)
cv2.putText(image,assign[str(label_Y)] , (startX,
startY-108), cv2.FONT_HERSHEY SIMPLEX, 1.5, (36,255,12), 2)

except:pass
axes.append(fig.add_subplot(rows, cols, j+1))
plt.imshow(cv2.cvtColor(image, cv2.COLOR_BGR2RGB))
plt.show()
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Model with Machine Learning
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

Lpoasend I SULl e porn o35 o Say Lol 35 SULI) e pors ooy OY) o213
iba o d g Lo

data = pd.read_csv("database.csv")

data.columns

Index(['Date’, 'Time', 'Latitude’, 'Longitude’, 'Type’, 'Depth’, 'Depth Error’,
'Depth Seismic Stations', 'Magnitude’, 'Magnitude Type',
'Magnitude Error’, 'Magnitude Seismic Stations’, 'Azimuthal Gap',
'Horizontal Distance', 'Horizontal Error’, 'Root Mean Square’, 'ID’,
'Source’, 'Location Source', 'Magnitude Source', 'Status'],
dtype='object')

bl gl paslasdl oda ope BBlS 255 I35 SULd dngs ) ailasell (s 5 Les 0V

==>dls depth Geadls longitude Jshll x5 latitude 2 ) b5 time <3 4l sdate
:magnitude

data = data [['Date’' «'Time' «'Latitude' «<'Longitude' «'Depth’ «
'Magnitude']]
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data.head()

date Time Latitude Longitude Depth Magnitude
0 01/02/1965 13:44:18 19.246 145.616 131.6 6.0
1 01/04/1965 11:29:49 1.863 127.352 80.0 5.8
2 01/05/1965 18:05:58 -20.579 -173.972 20.0 6.2
3 01/08/1965 18:49:43 -59.076 -23.557 15.0 5.8
4 01/09/1965 13:32:50 11.938 126.427 15.0 5.8

o5 da Bz sadl OOde e By Luld J] oy s (A1 pke SULII OV Ml
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import datetime

import time

timestamp = []
for d, t in zip(data['Date'], data['Time']):
try:
ts = datetime.datetime.strptime(d+" '+t, '%m/%d/%Y %H:%M:%S")
timestamp.append(time.mktime(ts.timetuple()))
except ValueError:
# print('vValueError')
timestamp.append('ValueError")
timeStamp = pd.Series(timestamp)
data['Timestamp'] = timeStamp.values
final_data = data.drop(['Date', 'Time'], axis=1)
final_data = final_data[final_data.Timestamp != 'ValueError']
final_data.head()

Latitude Longitude Depth Magnitude Timestamp
0 19.246 145.616 131.6 6.0 -1.57631e+08
1 1.863 127.352 80.0 5.8 -1.57466e+08
2 -20.579 -173.972 20.0 6.2 -1.57356e+08
3 -59.076 -23.557 15.0 5.8 -1.57094e+08

4 11.938 126.427 15.0 8.5 -1.57026e+08
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from mpl_toolkits.basemap import Basemap
m = Basemap(projection="mill',1llcrnrlat=-80,urcrnrlat=80, llcrnrlon=-

180,urcrnrlon=180,lat_ts=20,resolution="c")

longitudes = data["Longitude"].tolist()

latitudes = data["Latitude"].tolist()

#m = Basemap(width=12000000,height=9000000,projection="1cc’,
#resolution=None,lat_1=80.,lat_2=55,lat_©=80,lon_0=-107.)

X,y = m(longitudes,latitudes)

fig

plt.figure(figsize=(12,10))

plt.title("All affected areas")

m.plot(x, y, "o", markersize = 2, color = 'blue')
m.drawcoastlines()
m.fillcontinents(color="coral',lake_color="'aqua')
m.drawmapboundary ()

m.drawcountries()

plt.show()
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X = final_data[['Timestamp', 'Latitude', 'Longitude']]

y = final_data[[ 'Magnitude', 'Depth']]

from sklearn.cross_validation import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, vy,
test_size=0.2, random_state=42)

print(X_train.shape, X test.shape, y_train.shape, X_ test.shape)

(18727, 3) (4682, 3) (18727, 2) (4682, 3)
JJUHU Gl ol GA LI
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from keras.models import Sequential

from keras.layers import Dense

def create_model(neurons, activation, optimizer, loss):
model = Sequential()
model.add(Dense(neurons, activation=activation, input_shape=(3,)))
model.add(Dense(neurons, activation=activation))
model.add(Dense(2, activation='softmax'))

model.compile(optimizer=optimizer, loss=loss, metrics=['accuracy'])
ezl Jo gl 5T 40 o sLse hyperparameters 451 cladasdl ise oY (sjfL.ﬂ
:best fit 4o M
from keras.wrappers.scikit_learn import KerasClassifier

model = KerasClassifier(build_fn=create_model, verbose=0)

# neurons = [16, 64, 128, 256]

neurons = [16]
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# batch_size = [10, 20, 50, 100]
batch_size = [10]
epochs = [10]

# activation = ['relu’, 'tanh', 'sigmoid', ‘'hard_sigmoid', 'linear’,
‘exponential']

activation = ['sigmoid', 'relu']

# optimizer = ['SGD', 'RMSprop', 'Adagrad', 'Adadelta', 'Adam',
'Adamax', 'Nadam']

optimizer = ['SGD', 'Adadelta']

loss = ['squared_hinge']

param_grid = dict(neurons=neurons, batch_size=batch_size,

epochs=epochs, activation=activation, optimizer=optimizer, loss=1loss)

B> b ga Jo Jgpandly el 2350l 3 23500 Juadl o gl L 0V o
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grid = GridSearchCV(estimator=model, param_grid=param_grid, n_jobs=-
1)
grid_result = grid.fit(X_train, y_train)

print("Best: %f using %s" % (grid_result.best_score_,

grid_result.best_params_))

means = grid_result.cv_results_[ 'mean_test_score']

stds = grid_result.cv_results_['std_test_score']

params = grid_result.cv_results_['params']

for mean, stdev, param in zip(means, stds, params):
print("%f (%f) with: %r" % (mean, stdev, param))

Best: ©.957655 wusing {'activation': ‘'relu', ‘'batch_size': 10,
'epochs': 10, 'loss': 'squared_hinge', ‘'neurons': 16, ‘'optimizer':
'SGD'} 0.333316 (0.471398) with: {'activation': 'sigmoid’,
'batch_size': 10, ‘'epochs': 10, 'loss': 'squared_hinge', 'neurons':
16, ‘'optimizer': 'SGD'} ©.000000 (0©.000000) with: {'activation':
'sigmoid', ‘'batch_size': 10, 'epochs': 10, 'loss': 'squared_hinge’,
'neurons': 16, ‘'optimizer': 'Adadelta’'} ©.957655 (0.029957) with:
{'activation': ‘'relu', ‘'batch_size': 10, ‘'epochs': 10, ‘'loss':
'squared_hinge"', 'neurons': 16, 'optimizer': 'SGD'} 0.645111

(0.456960) with: {'activation': 'relu', ‘'batch_size': 10, 'epochs':
10, 'loss': 'squared_hinge', 'neurons': 16, 'optimizer': 'Adadelta'}
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model = Sequential()
model.add(Dense(16, activation="relu', input_shape=(3,)))
model.add(Dense(16, activation='relu'))

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

model.compile(optimizer="SGD', loss='squared_hinge',
metrics=["'accuracy'])

model.fit(X train, y_train, batch_size=10, epochs=20, verbose=1,
validation_data=(X_test, y_test))

[test_loss, test_acc] = model.evaluate(X test, y_test)
print("Evaluation result on Test Data : Loss = {}, accuracy =
{}".format(test_loss, test_acc))

Evaluation result on Test Data : Loss = 0.5038455790406056, accuracy
= 0.9241777017858995
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import numpy as np

import pandas as pd

import keras

import cv2

from matplotlib import pyplot as plt

import os

import random

from PIL import Image
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samples = 20000
df
df = df.loc[:samples,:]

pd.read_csv("train.csv")

num_classes = len(df["landmark_id"].unique())
num_data = len(df)

el by Fo Al Sled] sde g oyl Ly - e 8 AL Lyes oY

print("Size of training data:", df.shape)

print("Number of unique classes:", num_classes)

Size of training data: (20001, 2)
Number of unique classes: 1020

&b JSI 5550 19.6 Jaw s Lilamy Lo 85 1020 ) 025 e Zpe 20001 Ll
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data = pd.DataFrame(df['landmark_id'].value_counts())
#index the data frame
data.reset_index(inplace=True)

data.columns=[ 'landmark_id"', 'count’]

print(data.head(10))
print(data.tail(10))

landmark_id count

] 1924 944

1l 27 504

2 454 254

3 1346 244

4 1127 201

5 870 193

6 2185 177

7 1101 162

] 389 140

9 219 139
landmark_id count

1e1e 499 2

1e11 1942 2

1e12 875 2

1013 2297 2

1014 611 2

1015 1449 2

1016 1838 2

1017 604 2

1018 374 2

1019 991 2
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print(data['count'].describe())#statistical data for the distribution
plt.hist(data['count'],100,range = (0,944),label = 'test')#Histogram
of the distribution

plt.xlabel("Amount of images")

plt.ylabel("Occurences")

count 1020.000000

mean 19.608824
std 41.653684
min 2.0000080
25% 5.06000080
50% 9.0600000
75% 21.000000
max 944 ,000000

Name: count, dtype: floaté4

Text(@, 0.5, 'Occurences')

500 4

400 1

300 A

Occurences

100 1

0- = T T T
o 200 400 600 8O0
Amount of images
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print("Amount of classes with five and less datapoints:",
(data[ 'count'].between(0,5)).sum())

print("Amount of classes with with between five and 10 datapoints:",
(data[ 'count'].between(5,10)).sum())

n = plt.hist(df["landmark_id"],bins=df["landmark_id"].unique())
freq_info = n[0@]
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plt.xlim(@,data['landmark_id"'].max())
plt.ylim(@,data[ 'count'].max())
plt.xlabel('Landmark ID")
plt.ylabel('Number of images')

Amount of classes with five and less datapoints: 322
Amount of classes with with between five and 10 datapoints: 342
Text(@, 0.5, 'Number of images')

800 4

600 4

400 1

Number of images

200 1

0 500 1000 1500 2000 2500
Landmark |D
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from sklearn.preprocessing import LabelEncoder

lencoder = LabelEncoder()
lencoder.fit(df["landmark_id"])

def encode_label(lbl):

return lencoder.transform(1lbl)

def decode_label(1lbl):

return lencoder.inverse_transform(1lbl)

def get_image_from_number(num):



31 9ol Il grocll aleill yaleg pito 20

fname, label = df.loc[num,:]

*.ipg"

v

fname = fname +
f1 = fname[0]
f2 = fname[1]
3 = fname[2]
path = os.path.join(f1,f2,f3,fname)

im = cv2.imread(os.path.join(base_path,path))

return im, label

print("4 sample images from random classes:")
fig=plt.figure(figsize=(16, 16))
for i in range(1,5):
a = random.choices(os.listdir(base_path), k=3)
folder = base_path+'/'+a[0]+'/"'+a[1]+"'/"+a[2]
random_img = random.choice(os.listdir(folder))
img = np.array(Image.open(folder+'/"'+random_img))
fig.add_subplot(1l, 4, i)
plt.imshow(img)
plt.axis('off")

plt.show()

from keras.applications import VGG19
from keras.layers import *

from keras import Sequential

### Parameters

# learning_rate = 0.0001

# decay_speed = le-6

# momentum = 0.09

# loss_function = "sparse_categorical_ crossentropy”

source_model = VGG19(weights=None)
#new_layer = Dense(num_classes, activation=activations.softmax,

name='prediction")
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drop_layer = Dropout(@.5)
drop_layer2 = Dropout(®©.5)

model = Sequential()

for layer in source_model.layers[:-1]: # go through until last layer
if layer == source_model.layers[-25]:

model.add(BatchNormalization())

model.add(layer)

# if layer == source_model.layers[-3]:

# model.add(drop_layer)

# model.add(drop_layer2)

model.add(Dense(num_classes, activation="softmax"))

model.summary ()

optl = keras.optimizers.RMSprop(learning rate = 0.0001, momentum =

0.09)

opt2 = keras.optimizers.Adam(learning rate=0.001, beta_1=0.9,

beta_2=0.999, epsilon=1e-07)

model.compile(optimizer=optl,
loss="sparse_categorical_crossentropy",

metrics=["accuracy"])

#sgd = SGD(lr=learning_rate, decay=decay_speed, momentum=momentum,
nesterov=True)

# rms = keras.optimizers.RMSprop(lr=learning_rate, momentum=momentum)
# model.compile(optimizer=rms,

# loss=1loss_function,

# metrics=["accuracy"])

# print("Model compiled! \n")




Model: "sequential"

Layer (type) Output Shape Param #
batch_normalization (BatchNo (None, 224, 224, 3) 12
blockl_convl (Conv2D) (None, 224, 224, 64) 1792
blockl_conv2 (Conv2D) (None, 224, 224, 64) 36928
blockl_pool (MaxPooling2D) (None, 112, 112, 64) 2]
block2_convl (Conv2D) (None, 112, 112, 128) 73856
block2_conv2 (Conv2D) (None, 112, 112, 128) 147584
block2_pool (MaxPooling2D) (None, 56, 56, 128) -]
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_conv4 (Conv2D) (None, 56, 56, 256) 590080
block3_pool (MaxPooling2D) (None, 28, 28, 256) 2]
block4_convl (Conv2D) (None, 28, 28, 512) 1180168
block4a_conv2 (Conv2D) (None, 28, 28, 512) 2359808
block4_conv3 (Conv2D) (None, 28, 28, 512) 2359808
block4_conv4 (Conv2D) (None, 28, 28, 512) 2359808
block4_pool (MaxPooling2D) (None, 14, 14, 512) 2]
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_conv4 (Conv2D) (None, 14, 14, 512) 2359808
block5_poel (MaxPooling2D) (None, 7, 7, 512) 2]
flatten (Flatten) (None, 25088) 2]

fcl (Dense) (None, 4096) 182764544
fc2 (Dense) (None, 4096) 16781312
dense (Dense) (None, 1620) 4178948

Total params: 143,749,192
Trainable params: 143,749,186

Non-trainable params: 6
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### Function used for processing the data, fitted into a data generator.

def get_image_from_number(num, df):
fname, label = df.iloc[num,:]
fname = fname + ".jpg"
fl = fname[0]
f2 = fname[1]
f3 = fname[2]
path = os.path.join(f1,f2,f3,fname)

im = cv2.imread(os.path.join(base_path,path))

return im, label

def image reshape(im, target_size):

return cv2.resize(im, target_size)

def get_batch(dataframe,start, batch_size):
image_array = []

[l

label_array

end_img = start+batch_size
if end_img > len(dataframe):

end_img = len(dataframe)

for idx in range(start, end_img):

n = idx

im, label = get_image_from_number(n, dataframe)

im = image_reshape(im, (224, 224)) / 255.0
image_array.append(im)

label _array.append(label)

label_array = encode_label(label_array)

return np.array(image_array), np.array(label_array)

batch_size = 16
epoch_shuffle = True
weight_classes = True

epochs = 15

# Split train data up into 80% and 20% validation

train, validate = np.split(df.sample(frac=1), [int(.8*1len(df))])
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print("Training on:", len(train), "samples")

print("Validation on:", len(validate), "samples")

for e in range(epochs):

print("Epoch: ", str(e+l) + "/" + str(epochs))

if epoch_shuffle:
train = train.sample(frac = 1)
for it in range(int(np.ceil(len(train)/batch_size))):

X_train, y_train = get_batch(train, it*batch_size, batch_size)

model.train_on_batch(X_train, y_train)

model.save("Model.h5")

Training on: 16008 samples
Validation on: 4001 samples

Epoch: 1/15
Epoch: 2/15
Epoch: 3/15
Epoch: 4/15
Epoch: 5/15
Epoch: §&/15
Epoch: 7/15
Epoch: 8/15
Epoch: 9/15

Epoch: 16/15
Epoch: 11/15
Epoch: 12/15
Epoch: 13/15
Epoch: 14/15
Epoch: 15/15

LSlos iS55 Lo (b sadl Slast o I G lasdl oy 3 petdl gyt Lad Ry
:thJerqu;jLiﬁflcfng)QLAJ
### Test on training set

batch_size = 16

errors = 0

good_preds [1]

bad_preds = []
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for it in range(int(np.ceil(len(validate)/batch_size))):

X_train, y_train = get_batch(validate, it*batch_size, batch_size)

result = model.predict(X_train)
cla = np.argmax(result, axis=1)
for idx, res in enumerate(result):
print("Class:", cla[idx], "- Confidence:",
np.round(res[cla[idx]],2), "- GT:", y_train[idx])
if cla[idx] != y_train[idx]:

errors = errors + 1

bad_preds.append([batch_size*it + idx, cla[idx],

res[cla[idx]]])

else:

good_preds.append([batch_size*it + idx, cla[idx],

res[cla[idx]]])

"

print("Errors:
errors)/len(validate),2))

#Good predictions

good_preds = np.array(good_preds)

good_preds = np.array(sorted(good_preds, key = lambda x: x[2],

reverse=True))

fig=plt.figure(figsize=(16, 16))

for i in range(1,6):
n = int(good_preds[i,0])
img, 1bl = get_image_from_number(n, validate)
img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
fig.add_subplot(1, 5, i)
plt.imshow(img)

1bl2 = np.array(int(good_preds[i,1])).reshape(1,1)

sample cnt = list(df.landmark_id).count(1lbl)

, errors, "Acc:", np.round(100*(len(validate)-

plt.title("Label: " + str(lbl) + "\nClassified as: " +
str(decode label(1lbl2)) + "\nSamples in class " + str(lbl) + ": " +

str(sample_cnt))
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plt.axis('off")

plt.show()
Label: 355
Classified as: [355]
Samples in class 355: 10
Label: 27 Label: 1924
Label: 1924 Classified as: [27] Classified as: [1924]
Classified as: [1924] Samples in class 27: 504 Label: 1924 Samples in class 1924: 944
Samples in class 1924: 944 L |

Classified as: [1924]
Samples in class 1924: 944
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Chatbot with Machine ygiyug JUI pdeill go JUI &aaioll (5
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tensorflow==2.3.1
nltk==3.5
colorama==0.4.3
numpy==1.18.5

scikit learn==0.23.2
Flask==1.1.2
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{"intents": [

{"tag": "greeting",

"patterns”: ["Hi", "Hey", "Is anyone there?", "Hello", "Hay"],
"responses": ["Hello", "Hi", "Hi there"]
¥
{"tag": "goodbye",
"patterns”: ["Bye", "See you later", "Goodbye"],
"responses”: ["See you later", "Have a nice day", "Bye! Come back
again"]

¥

{"tag": "thanks",

"patterns": ["Thanks", "Thank you", "That's helpful", "Thanks for
the help"],

"responses"”: ["Happy to help!", "Any time!", "My pleasure", "You're
most welcome!"]

¥

{"tag": "about",

"patterns”: ["Who are you?", "What are you?", "Who you are?" ],
"responses”: ["I.m Joana, your bot assistant", "I'm Joana, an
Artificial Intelligent bot"]

¥

{"tag": "name",

"patterns": ["what is your name", "what should I call you", "whats
your name?"],

"responses”: ["You can call me Joana.", "I'm Joanal!", "Just call me
as Joana"]

¥

{"tag": "help",

"patterns": ["Could you help me?", "give me a hand please", "Can you
help?", "What can you do for me?", "I need a support”, "I need a help",
"support me please"],

"responses”: ["Tell me how can assist you", "Tell me your problem to

assist you", "Yes Sure, How can I support you"]
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¥

{"tag": "createaccount”,

"patterns": ["I need to create a new account", "how to open a new
account"”, "I want to create an account", "can you create an account for
me", "how to open a new account"],

"responses”: ["You can just easily create a new account from our web
site", "Just go to our web site and follow the guidelines to create a
new account"]

¥

{"tag": "complaint",

"patterns”: ["have a complaint"”, "I want to raise a complaint”,
"there is a complaint about a service"],

"responses": ["Please provide us your complaint in order to assist
you", "Please mention your complaint, we will reach you and sorry for
any inconvenience caused"]

}

bl puAni
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import json
import numpy as np
import tensorflow as tf
from tensorflow import keras
from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense, Embedding,
GlobalAveragePoolinglD
from tensorflow.keras.preprocessing.text import Tokenizer
from tensorflow.keras.preprocessing.sequence import pad_sequences
from sklearn.preprocessing import LabelEncoder

12 pllaedl Lkl lels JSON ik T30 oY

with open('intents.json') as file:

data = json.load(file)

training_sentences = []
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training_labels = []
labels = []

responses = []

for intent in data['intents']:
for pattern in intent['patterns']:
training_sentences.append(pattern)
training_labels.append(intent['tag'])

responses.append(intent[ 'responses'])

if intent['tag'] not in labels:
labels.append(intent['tag'])

num_classes = len(labels)
Scikit- 425 a3 5 2 label encoder dwaddl e 5 &b plisel JI OV #bos
10526 @Llearn

1bl_encoder = LabelEncoder()
1bl _encoder.fit(training_labels)

training_labels = 1lbl_encoder.transform(training_labels)

Tokenization j1o il
pldnl Bolws o +La5Y Tokenization &k ,b plsesl SULIY e 5 ) oY gbes
:&;Y\rlgﬂb O sl
vocab_size = 1000
embedding_dim = 16

max_len = 20

oov_token = "<00V>"

tokenizer = Tokenizer(num_words=vocab_size, oov_token=oov_token)
tokenizer.fit_on_texts(training_sentences)

word_index = tokenizer.word_index

sequences = tokenizer.texts_to_sequences(training_sentences)
padded_sequences = pad_sequences(sequences, truncating='post’,

maxlen=max_len)
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model = Sequential()

model.add(Embedding(vocab_size, embedding_dim, input_length=max_len))
model.add(GlobalAveragePoolinglD())

model.add(Dense(16, activation='relu'))

model.add(Dense(16, activation="relu'))

model.add(Dense(num_classes, activation='softmax'))

model.compile(loss="sparse_categorical_ crossentropy',

optimizer="adam', metrics=["'accuracy'])

model. summary()
epochs = 500
history = model.fit(padded_sequences, np.array(training_labels),

epochs=epochs)

Layer (type) Output Shape Param #
embedding (Embedding) (None, 20, 16) 16000
global_average_poolingld (Gl (None, 16) [}

dense (Dense) (None, 16) 272
dense_1 (Dense) (None, 16) 272
dense_2 (Dense) (None, 8) 136

Total params: 16,680
Trainable params: 16,680
Non-trainable params: @

:..“. ”"E.'..III..
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# to save the trained model

model.save("chat_model")
import pickle

# to save the fitted tokenizer
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with open('tokenizer.pickle', 'wb') as handle:
pickle.dump(tokenizer, handle, protocol=pickle.HIGHEST_PROTOCOL)

# to save the fitted label encoder

with open('label_encoder.pickle', 'wb') as ecn_file:
pickle.dump(lbl_encoder, ecn_file,

protocol=pickle.HIGHEST_PROTOCOL)

Jaoll JUI el 2agoig yglul plaaiiwly Chatbot <Ly
o AL el oy Lodis i pdeis o Jolinl) A2, by Aty 0¥ o 3L
Aol OBl dpdadl panll s s Ll Olissy Bolowall o 058 sl
ol Uy oy 66 (&3 ST Ll J gl o3 A1 AR Sy 5Lae VT 3351 e
1445 39_-).) LA.CT Cc :\?J 6.3_9
mport json
import numpy as np

from tensorflow import keras

from sklearn.preprocessing import LabelEncoder

import colorama
colorama.init()

from colorama import Fore, Style, Back

import random

import pickle

with open("intents.json") as file:
data = json.load(file)

def chat():
# load trained model

model = keras.models.load model('chat_model')

# load tokenizer object
with open('tokenizer.pickle', 'rb') as handle:

tokenizer = pickle.load(handle)
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# load label encoder object
with open('label_encoder.pickle', 'rb') as enc:

1bl _encoder = pickle.load(enc)

# parameters

max_len = 20

while True:
print(Fore.LIGHTBLUE_EX + "User: " + Style.RESET_ALL, end="")
inp = input()
if inp.lower() == "quit":
break
result = model.predict(keras.preprocessing.sequence.pad_sequences
(tokenizer.texts_to_sequences([inp]),
for i in data['intents']:
if i['tag'] == tag:
print(Fore.GREEN + "ChatBot:" + Style.RESET_ALL ,

np.random.choice(i[ 'responses']))

# print(Fore.GREEN + "ChatBot:" +
Style.RESET_ALL,random.choice(responses))

print(Fore.YELLOW + "Start messaging with the bot (type quit to stop)!"
+ Style.RESET_ALL)
chat()

215 0585 O ol JYI ool 0 ol ol chatbot Las) Ly ey 31 3 Jall » o
IV dals 0L plasels Chatbot £Lis] 245 J o Al sda ol
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import pandas as pd
import string
import numpy as np

import json

from keras.preprocessing.sequence import pad_sequences
from keras.layers import Embedding, LSTM, Dense, Dropout
from keras.preprocessing.text import Tokenizer

from keras.callbacks import EarlyStopping

from keras.models import Sequential

import keras.utils as ku

import tensorflow as tf
tf.random.set_seed(2)

from numpy.random import seed
seed(1)

#load all the datasets
dfl = pd.read_csv('USvideos.csv')

df2 = pd.read_csv('CAvideos.csv')
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df3 = pd.read_csv('GBvideos.csv')

#load the datasets containing the category names
datal = json.load(open('US_category_id.json"))
data2 = json.load(open('CA_category id.json'))
data3 = json.load(open('GB_category_id.json"))
S ) 23 505 o) UL ods el a Sz s 3Ly Bl J) 0 b
gylhquL*{,cbe)\gjrﬁﬁ ;u[ﬂa5-C?m?‘ég Losd Ol gl ¢ ole dage o Lo o5l
leelsl ) gl
def category_extractor(data):
i d = [data['items'][i]['id"'] for i in range(len(data['items']))]
title = [data['items'][i][ 'snippet']["title"] for i in
range(len(data['items']))]
i_d = list(map(int, i_d))
category = zip(i_d, title)
category = dict(category)

return category

#create a new category column by mapping the category names to their
id

dfl[ 'category_title'] =
dfl['category_id'].map(category_extractor(datal))
df2['category_title'] =

df2[ 'category_id'].map(category_extractor(data2))
df3['category_title'] =
df3['category_id'].map(category_extractor(data3))

#join the dataframes
df = pd.concat([dfl, df2, df3], ignore_index=True)

#drop rows based on duplicate videos
df = df.drop_duplicates('video_id")

#collect only titles of entertainment videos
#feel free to use any category of video that you want
entertainment = df[df['category_title'] == 'Entertainment']['title']

entertainment = entertainment.tolist()
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#remove punctuations and convert text to lowercase
def clean_text(text):
text = ''.join(e for e in text if e not in

string.punctuation).lower()

text = text.encode('utf8').decode('ascii', 'ignore')

return text
corpus = [clean_text(e) for e in entertainment]

Ol bl adgi
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tokenizer = Tokenizer()
def get_sequence_of_tokens(corpus):
#get tokens

tokenizer.fit_on_texts(corpus)

total words = len(tokenizer.word index) + 1

#convert to sequence of tokens

input_sequences = []

for line in corpus:

token_list = tokenizer.texts_to_sequences([line])[0]
for i in range(l, len(token_list)):

n_gram_sequence = token_list[:i+1]

input_sequences.append(n_gram_sequence)

return input_sequences, total words
inp_sequences, total_words = get_sequence_of_tokens(corpus)
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def generate_padded_sequences(input_sequences):
max_sequence_len = max([len(x) for x in input_sequences])
input_sequences = np.array(pad_sequences(input_sequences,
maxlen=max_sequence_len, padding=’pre’))
predictors, label = input_sequences[:,:-1], input_sequences[:, -1]
label = ku.to_categorical(label, num_classes = total_words)
return predictors, label, max_sequence_len
predictors, label, max_sequence_len =

generate_padded_sequences(inp_sequences)

LSTM gagoJ

C+ ]+ JC+
@ ‘\\ I 1 l ,/ @
L 1 7
Inputs: outputs: Nonlinearities: Vector operations:
Input vector Memory from Sigmoid @ Element-wise
current block multiplication
Memory from Output of Hyperbolic [ + ‘ Element-wise
previous block current block tangent —_— Summation/

Concatenation

Output of
Q previous block Bias: o
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def create_model(max_sequence_len, total words):
input_len = max_sequence_len — 1

model = Sequential()

# Add Input Embedding Layer
model.add(Embedding(total_words, 10, input_length=input_len))

# Add Hidden Layer 1 — LSTM Layer
model.add(LSTM(100))
model.add(Dropout(0.1))

# Add Output Layer
model.add(Dense(total words, activation=’softmax’))

model.compile(loss=’categorical_crossentropy’, optimizer=’adam’)
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return model
model = create_model(max_sequence_len, total words)
model.fit(predictors, label, epochs=20, verbose=5)
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def generate_text(seed_text, next_words, model, max_sequence_len):
for _ in range(next_words):
token_list = tokenizer.texts_to_sequences([seed_text])[0]
token_list = pad_sequences([token_list], maxlen=max_sequence_len-
1, padding="pre’)
predicted = model.predict_classes(token_list, verbose=0)
output_word = “”
for word,index in tokenizer.word_index.items():
if index == predicted:
output_word = word
break
seed_text += “ “+output_word

return seed_text.title()

wolicliagi
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print(generate_text(“spiderman”, 5, model, max_sequence_len))

Output: Spiderman The Voice 2018 Blind Audition
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import numpy as np

import matplotlib.pyplot as plt

import cv2

import pandas as pd

import glob2

import os, fnmatch

from pathlib import Path

# import mtcnn

from mtcnn.mtcnn import MTCNN
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def extract_multiple videos(intput_filenames, image_path_infile):

Extract video files into sequence of images.
i =1 # Counter of first video
# Iterate file names:

cap = cv2.VideoCapture('your_video_file_path.avi' or
intput_filenames)
if (cap.isOpened()== False):

print("Error opening file")

# Keep iterating break

while True:

ret, frame = cap.read() # Read frame from first video

if ret:
cv2.imwrite(os.path.join(image_path_infile , str(i) +
'.jpg'), frame) # Write frame to JPEG file (1.jpg, 2.jpg, ...)
# you can uncomment this line if you want to view them.
# cv2.imshow( ' frame', frame) # Display frame for testing
i += 1 # Advance file counter
else:
# Break the interal loop when res status is False.
break
cv2.waitKey(50) #Wait 5@msec
cap.release()
Al elcaiaul

extract_multiple_videos(fake_video_name, fake_image_path_for_frame)

extract_multiple_videos(real_video_name, real_image_path_for_frame)
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JS e IWS e Greall Cau il i LS S (65 oVl Les .Deepfake ool

from skimage import measure
def mse(imageA, imageB):

# the 'Mean Squared Error' between the two images is the

# sum of the squared difference between the two images;

# NOTE: the two images must have the same dimension

err = np.sum((imageA.astype("float") - imageB.astype("float")) **
2)

err /= float(imageA.shape[@] * imageA.shape[1])

# return the MSE, the lower the error, the more "similar"
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# the two images are

return err

def compare_images(imageA, imageB, title):
# compute the mean squared error and structural similarity
# index for the images

m = mse(imageA, imageB)

s = measure.compare_ssim(imageA, imageB)
# setup the figure
fig = plt.figure(title)
plt.suptitle("MSE: %.2f, SSIM: %.2f" % (m, s))
# show first image
ax = fig.add_subplot(1, 2, 1)
plt.imshow(imageA, cmap = plt.cm.gray)
plt.axis("off")
# show the second image
ax = fig.add_subplot(1, 2, 2)
plt.imshow(imageB, cmap = plt.cm.gray)
plt.axis("off")
# show the images
plt.show()
bl o Bl 5y pally LoV il o G penedl 5 puall 05U oMl 5,801 3
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from tensorflow import keras
import tensorflow as tf
import pandas as pd

import os

import re
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male data = pd.read csv(male.csv)
female data = pd.read csv(femaile.csv)
repl_list = ['s/o','d/o",'w/0","/",'&",",","-"]
def clean_data(name):
name = str(name).lower()
name = (''.join(i for i in name if ord(i)<128)).strip()
for repl in repl_list:
name = name.replace(repl," ")
if '@' in name:
pos = name.find('@")
name = name[:pos].strip()
name = name.split(" ")
name = " ".join([each.strip() for each in name])

return name

def remove_records(merged_data):
merged_data[ 'delete’'] = 0@

merged_data.loc[merged_data[ 'name'].str.find('with"') != -1,



‘delete'] = 1

merged_data.loc[merged_data[ 'count_words']>=5, 'delete’]=1
merged_data.loc[merged_data['count_words']==0, 'delete']=1
merged_data.loc[merged_data[ 'name'].str.contains(r'\d"') == True,
'delete']=1
cleaned_data = merged_data[merged_data.delete==0]
return cleaned_data
merged_data = pd.concat((male_data,female_data),axis=0)
merged_data[ 'name'] = merged_data['name'].apply(clean_data)

merged_data[ 'count_words'] = merged_data[ 'name'].str.split().apply(len)

cleaned_data = remove_records(merged_data)

indian_cleaned_data = cleaned_data[['name', 'count_words']].drop_duplicates(
subset="name"',keep="first")

indian_cleaned_data['label'] = 'indian'

len(indian_cleaned_data)

13754
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from faker import Faker

fake = Faker(‘en_US")

fake.name()

‘Brian Evans’
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non_indian_data.head()
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name count_words
0 sara gulbrandsen 2
1 kathryn villarreal 2
2 jennifer mccormick 2
3 james eaton 2
4 melissa bond 2
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from keras.utils import to_categorical

from keras.models import Sequential

from keras.layers import Dense

from keras.layers import LSTM

from keras.preprocessing import sequence

from keras.preprocessing.text import Tokenizer

from keras.layers.embeddings import Embedding

from keras.utils import to_categorical

import numpy as np

from sklearn.preprocessing import LabelEncoder

from keras.callbacks import Callback

np.random.seed(42)

def char_encoded_representation(data,tokenizer,vocab_size,max_len):
char_index_sentences = tokenizer.texts_to_sequences(data)
sequences = [to_categorical(x, num_classes=vocab_size) for x in

char_index_sentences]
X = sequence.pad_sequences(sequences, maxlen=max_len)

return X

def build_model(hidden_units,max_len,vocab_size):
model = Sequential()
model.add(LSTM(hidden_units,input_shape=(max_len,vocab_size)))
model.add(Dense(1, activation=’sigmoid’))
model.compile(loss="binary_crossentropy’, optimizer=’adam’,
metrics=[ ‘accuracy’])
print(model.summary())

return model
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model = build_model(100,max_len,vocab_size)

model.fit(X_train, y_train, epochs=20,

batch_size=64,callbacks=myCallback(X_test,y test))

names predictions_lstm_char
0 lalitha indian
1 tyson non_indian
2 shailaja indian
3 shyamala indian
4 vishwanathan indian
5 ramanujam indian
6 conan non_indian
7 kryslovsky non_indian
8 ratnani indian
9 diego non_indian
10 kakoli indian
1" shreyas indian
12 brayden non_indian
13 shanon non_indian
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Machine Learning
Shbadl Sl 3l ldeloy #3500 ol LaS o Salbl G D) oda
5l b Lpatsela 1 SUL) e sazes  PyTorch pltsenls JYI ol plasealy
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PyTorchgalo
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I s sl Gaall (Al (s ST13] L Gradll oatl) & o 1T PyTorch 428 35
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import torch
import jovian
import torch.nn as nn
import pandas as pd
import matplotlib.pyplot as plt

import torch.nn.functional as F

from torch.utils.data import Dataloader, TensorDataset, random_split

LT E Les oY)
DATA_FILENAME
dataframe_raw = pd.read_csv (DATA_FILENAME)

"car_data.csv"

dataframe_raw.head()
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Car_Name Year Selling_Price Present_Price Kms_Driven Fuel_Type Seller_Type Transmission Owner

0 ritz 2014 3.35 5.59 27000 Petrol Dealer Manual
1 sxd 2013 475 9.54 43000 Diesel Dealer Manual
2 ciaz 2017 7.25 9.85 6900 Petrol Dealer Manual
3 wagonr 2011 2.85 415 5200 Petrol Dealer Manual
4 swift 2014 4.60 6.87 42450 Diesel Dealer Manual

o o o o o
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your_name = "Aman Kharwal" # at least 5 characters
def customize_dataset(dataframe_raw, rand_str):

dataframe = dataframe_raw.copy(deep=True)

# drop some rows

dataframe = dataframe.sample(int(©0.95*1len(dataframe)),
random_state=int(ord(rand_str[0])))

# scale input

dataframe.Year = dataframe.Year * ord(rand_str[1])/100.

# scale target
dataframe.Selling Price = dataframe.Selling Price *
ord(rand_str[2])/100.
# drop column
if ord(rand_str[3]) % 2 ==
dataframe = dataframe.drop(['Car_Name'], axis=1)

return dataframe

dataframe = customize_dataset(dataframe_raw, your_name)

Year Selling_Price Present_Price Kms_Driven Fuel_Type Seller_Type Transmission Owner

296 1955.52 10.3550 11.60 33988 Diesel Dealer Manual
233 1952.61 4.2510 5.70 53000 Diesel Dealer Manual

15 1955.52 84475 10.79 43000 Diesel Dealer Manual
289 105552 11.0199 13.60 10980 Petrol Dealer Manual
155 1956.49 0.5232 0.51 4300 Petrol  Individual Automatic
dataframe.head()

SUL A L3 poe ALl Lalasen LS J] #lows Ll (55 LS edlel

Jll

0
0
0

ol &

B d8 pazes plisinl LiSlay Sl sy 251520 Al ol Condiinal (st S



ULl 6o Sl el 6593 @ .

Sl ially sdas Vs Gsiaall sds e (5o Ol e +Lis] LSley lvsl) (anaieol|
sl ol & g 5l Led )y sl Ule (g 500 )

input_cols = ["Year","Present_Price","Kms_Driven","Owner"]
categorical _cols = ["Fuel Type","Seller_Type","Transmission"]
output_cols = ["Selling Price"]

bl puAni
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def dataframe_to_arrays(dataframe):
# Make a copy of the original dataframe
dataframel = dataframe.copy(deep=True)
# Convert non-numeric categorical columns to numbers
for col in categorical_cols:
dataframel[col] =
dataframel[col].astype('category').cat.codes
# Extract input & outupts as numpy arrays
inputs_array = dataframel[input_cols].to_numpy()
targets_array = dataframel[output_cols].to_numpy()

return inputs_array, targets_array

inputs_array, targets_array = dataframe_to_arrays(dataframe)

inputs_array, targets_array

Gl NumPy b yias J) 215V Js¥lstesl gy el 3, STl DI 25
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inputs = torch.Tensor(inputs_array)

targets = torch.Tensor(targets_array)

dataset = TensorDataset(inputs, targets)
train_ds, val_ds = random_split(dataset, [228, 57])
batch_size = 128

train_loader = DatalLoader(train_ds, batch_size, shuffle=True)

val_loader = DatalLoader(val_ds, batch_size)
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input_size = len(input_cols)

output_size = len(output_cols)

class CarsModel(nn.Module):
def __init__ (self):
super().__init__ ()
self.linear = nn.Linear(input_size, output_size)

# fill this (hint: use input_size & output_size defined above)

def forward(self, xb):
out = self.linear(xb) # fill this

return out

def training_step(self, batch):
inputs, targets = batch
# Generate predictions
out = self(inputs)
# Calcuate loss
loss = F.11_loss(out, targets) # fill this

return loss

def validation_step(self, batch):
inputs, targets = batch
# Generate predictions
out = self(inputs)
# Calculate loss
loss = F.11_loss(out, targets) # fill this

return {'val_loss': loss.detach()}

def validation_epoch_end(self, outputs):
batch_losses = [x['val_loss'] for x in outputs]
epoch_loss = torch.stack(batch_losses).mean() # Combine
losses

return {'val_loss': epoch_loss.item()}
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def epoch_end(self, epoch, result, num_epochs):
# Print result every 20th epoch
if (epoch+l) % 20 == @ or epoch == num_epochs-1:
print("Epoch [{}], val_loss: {:.4f}".format(epoch+1,

result['val_loss']))
model = CarsModel()

list(model.parameters())
B3l sl plasely W e 21 i Linear D101 coastsend el Dl oda b
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# Eval algorithm
def evaluate(model, val_ loader):
outputs = [model.validation_step(batch) for batch in val_loader]

return model.validation_epoch_end(outputs)

# Fitting algorithm
def fit(epochs, 1lr, model, train_loader, val_loader,
opt_func=torch.optim.SGD):
history = []
optimizer = opt_func(model.parameters(), 1r)
for epoch in range(epochs):
# Training Phase
for batch in train_loader:
loss = model.training_step(batch)
loss.backward()
optimizer.step()
optimizer.zero_grad()
# Validation phase
result = evaluate(model, val_loader)
model.epoch_end(epoch, result, epochs)

history.append(result)
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return history

# Check the initial value that val loss have
result = evaluate(model, val_loader)

print(result)

{'val_loss': 2300.039306640625}

# Start with the Fitting
epochs = 90
1r = 1le-8

historyl = fit(epochs, 1lr, model, train_loader, val_loader)

Epoch [20], val_loss: 1692.0131
Epoch [40], val_loss: 1119.7253
Epoch [60], val_loss: 638.9708
Epoch [80], val_loss: 357.3529
Epoch [90], val_loss: 317.1693

# Train repeatdly until have a 'good' val_loss
epochs = 20
1r = 1le-9

historyl = fit(epochs, 1lr, model, train_loader, val_loader)

Epoch [20], val_loss: 7.9774
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# Prediction Algorithm
def predict_single(input, target, model):
inputs = input.unsqueeze(9)
predictions = model(inputs) # fill this

prediction = predictions[@].detach()



U odell go eljldl jleswl 6895

print("Input:", input)
print("Target:", target)

print("Prediction:", prediction)

# Testing the model with some samples
input, target = val_ds[@]

predict_single(input, target, model)

Input: tensor([1.9565e+03, 1.7800e+00, 4.0000e+03, 0.0000e+00])
Target: tensor([1.7985])

Prediction: tensor([1.4945])

o W dplin LSy 2285 oy gl Gl oo T Ao b 13l 0B s 5 WS
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input, target = val ds[10]
predict_single(input, target, model)
Input: tensor([1.9555e+03, 8.4000e+00, 1.2000e+04, 0.0000e+00])

Target: tensor([6.9760])
Prediction: tensor([-0.4069])
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Efficiency with Machine Learning
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import matplotlib.pyplot as plt
import pandas as pd
import seaborn as sns

import tensorflow as tf
from tensorflow import keras

from tensorflow.keras import layers
:pandas &e > el SULIL > gl Lies QY1 L La e SUL)
column_names =
['MPG', 'Cylinders', 'Displacement', 'Horsepower', 'Weight',
"Acceleration', 'Model Year', 'Origin']

dataset = pd.read_csv("auto.csv", names=column_names,
na_values = "?", comment='\t',

non

sep= , skipinitialspace=True)

plissl J] rlos Gt 2all 1 ccategorical (5 2 UL s sozes (3'0rigin" > os
:one-hot encoding >l 5 2l o

origin = dataset.pop('Origin')

dataset['USA'] = (origin == 1)*1.0

dataset['Europe'] = (origin == 2)%1.0

dataset['Japan'] = (origin == 3)%1.0

DLy capds Ol gazes L SULII s Les Y
train dataset = dataset.sample (frac=0.8,random state=0)
test dataset = dataset.drop(train_dataset.index)
B s Lo o JII dacll IS a5 58 01 IVl 8 500 LVl gyl 3
:seaborn gls3l e &b plisel,
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sns.pairplot(train_dataset[["MPG", "Cylinders", "Displacement",

"Weight"]], diag_kind="kde")

B p o) 01 SLLI e gores (383 5 sl Sl e Bikgrmall ol Jrailes (Y
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train_labels = train_dataset.pop('MPG')

test_labels = test_dataset.pop('MPG")
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def norm(x):
return (x - train_stats['mean']) / train_stats['std']

normed_train_data = norm(train_dataset)

normed_test_data = norm(test_dataset)
cf;LMJI.h>[9\j¢{fd\r\déﬁ;wtg‘Ci;jaﬂlL;lRﬂJ£$J|L5J5FY|cuUij\CSAsr e (q;)QAAJ
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def build_model():
model = keras.Sequential([
layers.Dense(64, activation=tf.nn.relu,
input_shape=[len(train_dataset.keys())]),
layers.Dense(64, activation=tf.nn.relu),
layers.Dense(1)

D

optimizer = tf.keras.optimizers.RMSprop(0.001)

model.compile(loss="mean_squared_error',
optimizer=optimizer,
metrics=['mean_absolute_error', 'mean_squared_error'])
return model
model = build_model()

model.summary()




Layer (type) Output Shape Param #
dense (Dense) (None, 64) 640
dense_1 (Dense) (None, 64) 4160
dense_2 (Dense) (None, 1) 65

Total params: 4,865
Trainable params: 4,865

Non-trainable params: ©
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example batch = normed train data[:10]
example result = model.predict (example batch)

example result
array([[-0.12670723],

[-0.03443428],

[ 0.3062502 1,

[ ©.3065169 ],

[ ©.36841604],

[ ©.02191051],

[ @.3674207 1,

[ 0.10561748],

[ 0.00638346],

[-0.00226454]], dtype=float32)
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class PrintDot (keras.callbacks.Callback):
def on_epoch end(self, epoch, logs):
if epoch % 100 == 0: print('")
print('.', end="")

EPOCHS = 1000

history = model.fit(
normed train data, train labels,
epochs=EPOCHS, validation split = 0.2, verbose=0,

callbacks=[PrintDot ()])
:C:é*}Q;J\ gffi)-ks V.uijl U‘9$>> ‘C)ﬁg
def plot_history(history):

hist = pd.DataFrame(history.history)
hist['epoch'] = history.epoch

plt.figure()

plt.xlabel('Epoch')

plt.ylabel('Mean Abs Error [MPG]')

plt.plot(hist['epoch'], hist['mean_absolute_error'],
label='Train Error')




U el plaAiiul 2g8gJl 8.2L0% a8g5

.plot(hist['epoch'], hist['val_mean_absolute_error'],
label = 'val Error')
.ylim([0,51)
plt.legend()

.figure()

plt.xlabel('Epoch')

plt.ylabel('Mean Square Error [$MPG"2$1')

plt.plot(hist['epoch'], hist['mean_squared_error'],
label="'Train Error')

plt.plot(hist['epoch'], hist['val_mean_squared_error'],
label = 'val Error')

plt.ylim([0,20])

plt.legend()

plt.show()

plot_history(history)
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model = build_model()

# The patience parameter is the amount of epochs to check for
improvement
early_stop = keras.callbacks.EarlyStopping(monitor="'val_loss',
patience=10)

history = model.fit(normed_train_data, train_labels, epochs=EPOCHS,
validation_split = 0.2, verbose=0,
callbacks=[early_stop, PrintDot()])

plot_history(histpry)
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loss, mae, mse = model.evaluate(normed_test_data, test_labels,
verbose=0)

print("Testing set Mean Abs Error: {:5.2f} MPG".format(mae))

Testing set Mean Abs Error: 1.97 MPG

38 01 5SS l) 3 5l o 135 s Lies OV

test_predictions = model.predict(normed_test_data).flatten()
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.scatter(test_labels, test_predictions)
.xlabel('True Values [MPG]"')
.ylabel('Predictions [MPG]")

.axis('equal")
.axis('square')
xlim([0,plt.x1im()[1]1])
-ylim([0,plt.ylim()[1]1]1)
= plt.plot([-100, 100], [-100, 100])
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Classification with TensorFlow in Machine Learning
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import numpy as np

import tensorflow as tf

Ipip install tensorflow-hub

Ipip install tensorflow-datasets
import tensorflow_hub as hub
import tensorflow_datasets as tfds

print("Version: ", tf.__version__)
print("Eager mode: ", tf.executing_eagerly())
print("Hub version: ", hub.__version__)

print("GPU is", "available" if
tf.config.experimental.list_physical_devices("GPU") else "NOT
AVAILABLE")

S s S e byl dobs ba Lgadsend A1 GBI e gorms O (o 02 )1 e
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# Split the training set into 60% and 40%, so we'll end up with 15,000

examples
# for training, 10,000 examples for validation and 25,000 examples for

testing.

train_data, validation_data, test_data = tfds.load(
name="imdb_reviews",
split=('train[:60%]"', 'train[60%:]', 'test'),
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train examples batch, train labels batch =
next (iter (train_data.batch(10)))

train_examples batch

Pl 2 gazes o Slons 10 sl s Lies (Y

train_labels batch

Output: <tf.Tensor: shape=(10,), dtype=int64, numpy=array([0, 0, 0, 1, 1, 1, 0, 0, 0, 0])>
wall@rinigagod <Ly
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embedding "https://tfhub.dev/google/tf2-preview/gnews-swivel-
20dim/1"
hub_layer = hub.KerasLayer(embedding, input_shape=[1],

dtype=tf.string, trainable=True)
hub_layer(train_examples_batch[:3])

Lol UL e gazes e 350l el o3 OV

model = tf.keras.Sequential()
model.add(hub_layer)

model.add(tf.keras.layers.Dense(16, activation='relu'))

model.add(tf.keras.layers.Dense(1))

model.summary()

Model: "sequential”

Layer (type) Output Shape Param #
keras_layer (KerasLayer) (None, 20) 400020
dense (Dense) (None, 16) 336
dense_1 (Dense) (None, 1) 17

Total params: 400,373
Trainable params: 400,373

Non-trainable params: @
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model.compile(optimizer="adam',

loss=tf.keras.losses.BinaryCrossentropy(from_logits=True),
metrics=['accuracy'])
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history = model.fit(train data.shuffle(10000) .batch(512),
epochs=20,

validation_data=validation_data.batch(512),
verbose=1)

&3904l rouL0j
By 8Ll oo o gyl s -l il 3505 Jomy S 55 U pens

results = model.evaluate(test data.batch(512), verbose=2)

for name, value in zip(model.metrics_names, results):
print("%s: %.3f" % (name, value))

49/49 - 3s - loss: 0.3217 - accuracy: 0.8553
loss: 0.322
accuracy: 0.855
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Classification with TensorFlow in Machine Learning
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# TensorFlow and tf.keras
import tensorflow as tf
from tensorflow import keras

# Helper libraries
import numpy as np
import matplotlib.pyplot as plt

Fashion MNIST «bUly écgoa0 al juiaul
QL _ adSI MINIST bl & gzl &z~ J:+S Fashion MNIST a5 o3
Sl i gares (5 555 g selod| 13,0 SV Ll ) “Hello, World” S poses L
el gl Jlos Gy (162 1 00) Al sy %558 B6,Y 550 Je MNIST
-TensorFlow plusenls ) seall Ciinad dagal [PIREEI el

fashion_mnist = keras.datasets.fashion_mnist

(train_images, train labels), (test_images, test labels) =
fashion mnist.load data()
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class_names = ['T-shirt/top', 'Trouser', 'Pullover', 'Dress', 'Coat',

'Sandal', 'Shirt', 'Sneaker', 'Bag', 'Ankle boot']
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.figure()
.imshow(train_images[0])

.colorbar()
.grid(False)

.show()
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train images = train images / 255.0
test_images = test_images / 255.0
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plt.figure(figsize=(10,10))

for i in range(25):
plt.subplot(5,5,i+1)
plt.xticks([])

plt.yticks([])

plt.grid(False)

plt.imshow(train_images[i], cmap=plt.cm.binary)
plt.xlabel(class_names[train_labels[i]])

Ankle boot T-shirttop T-shirtftop Dress T-shirtftop

il
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-
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=

f—

Ankle boot Trouser T-shirtftop Shirt Coat

=

Dress Trouser Coat Bag Coat

23g.0J £y :TensorFlow plaaiwl jgnll iini
Rl ;\I}T G\b;, ‘TensorFlow (:Lbcw:l.f o)l sl daged daall 2N S oYl
35+ compiling e dbw ol @ sl ol o SO



Il pLeill 6 TensorFlow plasiiuly & jonll Gein)

uldnllalac]

e el el Gy b e DLl fand Lplab a danll SICA Ll 20
Gos oy Sl Jas o 3Ll Goonll el pans Ld L] oy S UL
tian)) LeSs wlid ¢ 25 Les (Y

model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),

keras.layers.Dense(128, activation='relu'),
keras.layers.Dense(10)

1)
23gol gLonJ
:L>3 505 compiling oS ‘:éti.xé e Les OV
model.compile(optimizer="adam',

loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),
metrics=["'accuracy'])

23g.0iJl Ly Jai : TensorFlow laaiwl jgnll @ini
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#Fitting the Model

model.fit(train_images, train_labels, epochs=10)

#Evaluating Accuracy

test_loss, test_acc = model.evaluate(test_images, test_labels,
verbose=2)

print('\nTest accuracy:', test_acc)

Test accuracy: 0.8817999958992004

fimake Predictions
probability_model = tf.keras.Sequential([model,

tf.keras.layers.Softmax()])
predictions = probability_model.predict(test_images)
predictions[0]

array([1.1349098e-09, 1.0395625e-09, 3.4154518e-10, 8.3033120e-12,
6.5739442e-10, 5.9645530e-03, 9.4151291e-09, 1.1747092¢-02,
8.7000714¢-08, 9.8228824e-01], dtype=float32)
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np.argmax(predictions[0])

Output: 9
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test labels[0]
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def plot_image(i, predictions_array, true_label, img):
true_label, img = true_label[i], img[i]
plt.grid(False)
plt.xticks([])
plt.yticks([])

plt.imshow(img, cmap=plt.cm.binary)

predicted_label = np.argmax(predictions_array)
if predicted_label == true_label:

color = 'blue'
else:

color = 'red'

plt.xlabel("{} {:2.0f}% ({})".format(class_names[predicted_labell,
100*np.max(predictions_array),
class_names[true_label]),
color=color)

def plot_value_array(i, predictions_array, true_label):
true_label = true_label[i]
plt.grid(False)
plt.xticks(range(10))
plt.yticks([])
thisplot = plt.bar(range(10), predictions_array, color="#777777")
plt.ylim([0, 11)
predicted_label = np.argmax(predictions_array)

thisplot[predicted_label].set_color('red"')
thisplot[true_label].set_color('blue")
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i=0

plt.figure(figsize=(6,3))

plt.subplot(l,2,1)

plot image (i, predictions[i], test labels, test images)
plt.subplot(l,2,2)

plot value array(i, predictions[i], test labels)
plt.show ()

Ankle boot 98% (Ankle boot) 0123456789

# Plot the first X test images, their predicted labels, and the true
labels.

# Color correct predictions in blue and incorrect predictions in red.
num_rows = 5

num_cols = 3

num_images = num_rows*num_cols

plt.figure(figsize=(2*2*num_cols, 2*num_rows))

for i in range(num_images):
plt.subplot(num_rows, 2*num_cols, 2%i+1)
plot_image(i, predictions[i], test_labels, test_images)
plt.subplot(num_rows, 2*num_cols, 2%i+2)
plot_value_array(i, predictions[i], test_labels)
plt.tight_layout()
plt.show()
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PyTorch pladiwly JIUI pdell pladiwl jgoll (le @yl (13
Image R ecognition with Machine Learning using PyTorch
e ey Al oda (S0 5 e o A3 ST ISy el g T L2 A Y
o Ol B s S8y Lo ez 4l Y Lo U 55 LS e 5 oS
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torchvision. models §lws s3doeedl 3Ll e 5 gl (S

from torchvision import models
dir(models)

['AlexNet',
'DenseNet’,
'GoogLeNet',
'GoogLeNetOutputs',
'Inception3’,
'InceptionOutputs’,
'MNASNet',
'MobileNetV2',
'ResNet’,
'ShuffleNetV2',
'SqueezeNet',

'VGG',
'_GoogLeNetOutputs',
'_InceptionOutputs’,



v

' _builtins__',
' _cached_',
' _doc_,
'_file_',
'_loader_,
'_name_,
'_package_,

'_path_,
'_spec_,

"_utils’',

'alexnet’,

'densenet’,
'densenet121’,
'densenet161’,
'densenet169’,
'densenet201’,
'detection’,
'googlenet’,
'inception’,
'inception_v3’',
'mnasnet’,
'mnasnet0_5’,
'mnasnet0_75',
'mnasnetl_0’,
'mnasnet1_3',
'mobilenet’,
'mobilenet_v2',
'quantization’,
'resnet’,

'resnet101’,
'resnet152’,
'resnet18’,
'resnet34’,
'resnet50’,
'resnext101_32x8d’,
'resnext50_32x4d’,
'segmentation’,
'shufflenet_v2_x0_5',
'shufflenet_v2_x1_0',
'shufflenet_v2_x1_5',
'shufflenet_v2_x2_0',
'shufflenetv?2’,
'squeezenet’,
'squeezenetl_0',
'squeezenetl_1',
"utils’,

'vgg',

'vggll',

'vggl1_bn',
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'vggl3',

'vgg13_bn',

'vggle',

'vggl6_bn',

'vggl9',

'vgg19_bn',

'video',
'wide_resnet101_2',
'wide_resnet50_2']

A nnall Lo AL 3Ll o Akl S 21 020k 3 18 STl eloY1 25
or kb Sl ey BLaT ol ada e g e sLt3] 5 Bl e 5 sy Jlso
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alexnet = models.AlexNet()
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resnet = models.resnetl101(pretrained=True)
resnet
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from torchvision import transforms

preprocess = transforms.Compose([
transforms.Resize(256),
transforms.CenterCrop(224),

transforms.ToTensor(),
transforms.Normalize(
mean=[0.485, 0.456, 0.406],
std=[0.229, 0.224, 0.225]
)1)

x 256 JI J¥1 8550 k3 e ot 1 Bl Dol 15 Bt Bl odn 3
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from google.colab import files
uploaded = files.upload()

from PIL import Image

img = Image.open("dog.png")
img

i A8
Dyseall e 0 pall gl) Enad) Ealaall ool s 5o 5 el a5 ] i (U5 ny

img_t = preprocess(img)
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import torch
batch_t = torch.unsqueeze(img_t, 0)

resnet.eval()
out = resnet(batch_t)
out

Jgll Lo @ycil gagod Jabiili

ol S1ss dinference J¥dewVl s ULy o e 3500 Lais dlas ol
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with open('imagenet_classes.txt') as f:
labels = [line.strip() for line in f.readlines()]
, index = torch.max(out, 1)

percentage = torch.nn.functional.softmax(out, dim=1)[0] * 100
labels[index[0]], percentage[index[0]].item()

(‘golden retriever’, 96.29334259033203)
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import matplotlib.pyplot as plt
import numpy as np

import pandas as pd

import gdown

from fastai.vision import =*

from fastai.metrics import accuracy, top_k_accuracy
from annoy import AnnoyIndex

import zipfile

import time

from google.colab import drive

%matplotlib inline

URL (st Gal Shles o2l ol google 8 os Gobll me J) zlos oY)
rbla>e 5 GBIl de gozms 5| oY Loy Jl odg)
# get the meta data

url = 'https://drive.google.com/uc?id=0B7EVK8r0v71pWnFiNINGTV1oLUk"
output = 'list_category_cloth.txt'

gdown.download(url, output, quiet=False)

url = "https://drive.google.com/uc?id=0B7EVK8r0v71pTGNoWkhZeVpzbFk'
output = 'list_category_img.txt'
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gdown.download(url, output, quiet=False)
url = 'https://drive.google.com/uc?id=0B7EVK8rQv71pdS1FMINreEwtclE"

output = 'list_eval_partition.txt'
gdown.download(url, output, quiet=False)

by ol google 8o 1o 5 geall e o faass Les (Y

# get the images

root_path = './'

url =
"https://drive.google.com/uc?id=1j5fCPgh@gnY6v7ChkWlgnnHH6uUNnXxuAbb"
output = 'img.zip'

gdown.download(url, output, quiet=False)

with zipfile.ZipFile("img.zip","r") as zip_ref:
zip_ref.extractall(root_path)

ke Ly SULII bl GBI Calis s SULI) jnaoss Slshas Gany 01 o lu

category_list = []
image_path_list = [
data_type_list = []
# category names
with open('list_category_cloth.txt', 'r') as f:
for i, line in enumerate(f.readlines()):
if 1 &gt; 1:
category_list.append(line.split(' ')[0])

1

# category map
with open('list_category_img.txt', 'r') as f:
for i, line in enumerate(f.readlines()):
if i &gt; 1:
image_path_list.append([word.strip() for word in
line.split(' ') if len(word) &gt; 01)

# train, valid, test
with open('list_eval_partition.txt', 'r') as f:
for i, line in enumerate(f.readlines()):
if 1 &gt; 1:
data_type_list.append([word.strip() for word in
line.split(' ') if len(word) &gt; 0])

data_df = pd.DataFrame(image_path_list, columns=['image_path',
'category_number'])

data_df['category_number'] = data_df['category_number'].astype(int)
data_df = data_df.merge(pd.DataFrame(data_type_list,
columns=["'image_path', 'dataset_type'l]), on='image_path')
data_df['category'] = data_df['category_number'].apply(lambda x:
category_list[int(x) - 11)

data_df = data_df.drop('category_number', axis=1)

:embeddings <l J] ) pall oz Jr e obsl 5,83 o s oY




train_image_list = ImagelList.from_df(df=data_df, path=root_path,
cols="image_path').split_by_idxs(
(data_df[data_df[ 'dataset_type']=="train'].index),

(data_df[data_df['dataset_type']=='val'].index)).label_from_df(cols='c
ategory')

test_image_list = Imagelist.from_df(df=data_df[data_df['dataset_type']
== 'test'], path=root_path, cols='image_path')

data = train_image_list.transform(get_transforms(),
size=224).databunch(bs=128).normalize(imagenet_stats)
data.add_test(test_image_list)
data.show_batch(rows=3, figsize=(8,8))

e J el PyTorch 5 resnet &5 plaseul obadl Ja) ol glasd] any p 3la (Y
NEANNE

# see models available: https://docs.fast.ai/vision.models.html

# many options for Resnet, the numbers are the number of layers.
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# More layers are generally more accurate but take longer to train:
resnetl8, resnet34, resnet50, resnetl@l, resnetl52
# get top 1 and top 5 accuracy
def train_model(data, pretrained_model, model_metrics):
learner = cnn_learner(data, pretrained_model,
metrics=model_metrics)
learner.model = torch.nn.DataParallel(learner.model)
learner.lr_find()
learner.recorder.plot(suggestion=True)
return learner

pretrained_model = models.resnetl8 # simple model that can be trained
on free tier
# pretrained_model = models.resnet50 # need pro tier, model I used

model_metrics = [accuracy, partial(top_k_accuracy, k=1),
partial(top_k_accuracy, k=5)]

learner = train_model(data, pretrained_model, model_metrics)
learner.fit_one_cycle(10, max_lr=1e-02)

oladl B 23 05 0l Lies (Y

interp = ClassificationInterpretation.from_learner(learner)
interp.plot_top_losses(9, largest=False, figsize=(15,11),
heatmap_thresh=5)

Prediction/Actual/Loss/Probability
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# saving the model (temporary, will lose model once environment

resets)
learner.save('resnet-fashion')

1 Olgonzill ) g0 313 2y FastAl ik b pasela (oY)

class SaveFeatures():
features=None
def __init__(self, m):
self.hook = m.register_forward_hook(self.hook_fn)
self.features = None
hook_fn(self, module, input, output):
out = output.detach().cpu().numpy()
if isinstance(self.features, type(None)):
self.features = out
else:
self.features = np.row_stack((self.features, out))
remove(self):
self.hook.remove()

# load the trained model
def load_learner(data, pretrained_model, model_metrics, model_path):
learner = cnn_learner(data, pretrained_model,
metrics=model_metrics)

learner.model = torch.nn.DataParallel(learner.model)
learner = learner.load(model_path)
return learner

pretrained_model = models.resnetl8 # simple model that can be trained
on free tier
# pretrained_model = models.resnet50 # need pro tier

model_metrics = [accuracy, partial(top_k_accuracy, k=1),
partial(top_k_accuracy, k=5)]

# if gdrive not mounted:

drive.mount('/content/gdrive')

model_path = "/content/gdrive/My Drive/resnetl18-fashion"

# model_path = "/content/gdrive/My Drive/resnet50-fashion"
learner = load_learner(data, pretrained_model, model_metrics,
model_path)

Ol 31 b el 5V @Dlel 5 STl dlanll o Gl g 45 055 0 o]
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# takes time to populate the embeddings for each image
# Get 2nd last layer of the model that stores the embedding for the

image representations
# the last linear layer is the output layer.
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saved_features = SaveFeatures(learner.model.module[1][4])
_= learner.get_preds(data.train_ds)
_= learner.get_preds(DatasetType.Valid)

ol Lo o (ST 51) azie 12 5 2ol (el Sllee 253k p s (3]
ghost object g 557 sLA| J) s 505 sVl e S Gobonnanll 03 Lo e s L3S
a3doead) ol ) Bdlaz Y1 Lol oo

gl AU g Sl 3T e all S s LS

# prepare the data for generating recommendations (exlcude test data)
# get the embeddings from trained model
img_path = [str(x) for x in (list(data.train_ds.items)
+list(data.valid ds.items))]
label = [data.classes[x] for x in (list(data.train_ds.y.items)
+list(data.valid_ds.y.items))]
label_id = [x for x in (list(data.train_ds.y.items)
+list(data.valid_ds.y.items))]
data_df_ouput = pd.DataFrame({'img_path': img_path, 'label': label,
'label_id': label _id})
data_df_ouput[ 'embeddings'] =
np.array(saved_features.features).tolist()
# Using Spotify's Annoy
def get_similar_images_annoy(annoy_tree, img_index,
number_of_items=12):

start = time.time()

img_id, img_label = data_df_ouput.iloc[img_index, [0, 1]1]

similar_img_ids = annoy_tree.get_nns_by_item(img_index,
number_of_items+1)

end = time.time()

print(f'{(end - start) * 1000} ms')

# ignore first item as it is always target image

return img_id, img_label, data_df_ouput.iloc[similar_img_ids[1:]]

# for images similar to centroid
def get_similar_images_annoy_centroid(annoy_tree, vector_value,
number_of_items=12):

start = time.time()

similar_img_ids = annoy_tree.get_nns_by_vector(vector_value,
number_of_items+1)

end = time.time()

print(f'{(end - start) * 1000} ms')

# ignore first item as it is always target image

return data_df_ouput.iloc[similar_img_ids[1:]]

def show_similar_images(similar_images_df, fig_size=[10,10],
hide_labels=True):
if hide_labels:
category_list = []
for i in range(len(similar_images_df)):




# replace category with blank so it wont show in display

category_list.append(CategorylList(similar_images_df['label_id'].values
*0,
[''] =

len(similar_images_df)).get(i))
else:
category_list = [learner.data.train_ds.y.reconstruct(y) for y
in similar_images_df['label_id']]
return learner.data.show_xys([open_image(img_id) for img_id in
similar_images_df['img_path']],

category_list, figsize=fig_size)
# more tree = better approximation
ntree = 100
#"angular", "euclidean", "manhattan", "hamming", or "dot"
metric_choice = 'angular'

annoy_tree = AnnoyIndex(len(data_df_ouput['embeddings'][0]),
metric=metric_choice)

# # takes a while to build the tree

for i, vector in enumerate(data_df_ouput['embeddings']):
annoy_tree.add_item(i, vector)
= annoy_tree.build(ntree)
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def centroid_embedding(outfit_embedding_list):
number_of_outfits = outfit_embedding_list.shape[0]
length_of_embedding = outfit_embedding_list.shape[1]
centroid = []
for i in range(length_of_embedding):
centroid.append(np.sum(outfit_embedding_list[:,
il)/number_of outfits)
return centroid
# shorts
outfit_img_ids = [109938, 106385, 113703, 98666, 113467, 120667,
20840, 8450, 142843, 238607, 124505,222671]
outfit_embedding list = []
for img_index in outfit_img_ids:
outfit_embedding_list.append(data_df_ouput.iloc[img_index, 31)

outfit_embedding_list = np.array(outfit_embedding_list)
outfit_centroid_embedding = centroid_embedding(outfit_embedding_list)
outfits_selected = data_df_ouput.iloc[outfit_img_ids]

similar_images_df = get_similar_images_annoy_centroid(annoy_tree,
outfit_centroid_embedding, 30)

"5 )l o) el Sl 5 (5 s o5



=L jlU 6ungi LA

oyl Jg Wl oda ol 25 0555 0F ol L300 0 0 Bk bl ol

(I Wl s B 5l



it it o sy

Named Entity (NER) (owodl gl e @ycdl (15
R ecognition

Lgi S0 5l ases Jie Cia> L\JKL}f«u s L_ST s~ Named Entity el oL
izl oda 3. "BV s e U5 0] W‘} - JL;;J\ S e ol & e 61 51 ke
ASULS " gl s "IV Wl g s gl Sl Jaodls Ol il e 3l

Slonmod| SULSII e Gl dny ¢ JYI ol GOINER) slond] SULSII e Gl
o2l s 552 (Blommall SULSN dpdoe) dndall 2Rl] d2dllas dags (NER)

Cldle s Dbl praz ddow SGrammarly ewl Gpm el plisend U Gow o
Y sl SULSI o ot Jaiss ¥ oS gy | lemal) i 003 21
SULSI o Gl dage I S0T O g Bl ok 3Ll L)l ol pdses

SV ol ey (NER) sl

(NER ) 2122 0Jl guAJl (Le & peilU il abudl JroAi
st ol OV L o @ gy gl odgd Ladsenles 21 UL do gazes o35 oSCa
w 3 Uges S o Josl b 2 ,ma) Lede s,la;;wb UL e 5 alaile

;UL Je> s pandas

from google.colab import files
uploaded = files.upload()

import pandas as pd
data = pd.read_csv('ner_dataset.csv', encoding= 'unicode_escape')
data.head()

Sentence # Word POS Tag

0 Sentence: 1 Thousands NNS O

1 NaN of IN O
2 NaN demonstrators NNS O
3 NaN have VBP O
4 NaN marched VBN O
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from itertools import chain

def get_dict_map(data, token_or_tag):
tok2idx = {}
idx2tok = {}

if token_or_tag == 'token':

vocab = list(set(datal'Word'].to_1list()))
else:

vocab = list(set(datal'Tag'].to_list()))

idx2tok = {idx:tok for idx, tok in enumerate(vocab)}
tok2idx = {tok:idx for idx, tok in enumerate(vocab)}
return tok2idx, idx2tok
token2idx, idx2token = get_dict_map(data, 'token')
tag2idx, idx2tag = get_dict_map(data, 'tag')

il LA ldenal) UL 2l UL ditesW o 031 o3l

datal 'Word_idx'] = datal 'Word'].map(token2idx)

data['Tag_idx'] = data['Tag'].map(tag2idx)

data_fillna = data.fillna(method="'ffill', axis=0)

# Groupby and collect columns

data_group = data_fillna.groupby(

['Sentence #'],as_index=False

)['Word', 'POS', 'Tag', 'Word_idx', 'Tag_idx'].agg(lambda x: list(x))
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from sklearn.model_selection import train_test_split
from keras.preprocessing.sequence import pad_sequences
from keras.utils import to_categorical

def get_pad_train_test_val(data_group, data):
#iget max token and tag length

n_token = len(list(set(datal[ 'Word'].to_list())))
n_tag = len(list(set(datal'Tag'].to_list())))

#Pad tokens (X var)
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tokens = data_group['Word_idx'].tolist()

maxlen = max([len(s) for s in tokens])

pad_tokens = pad_sequences(tokens, maxlen=maxlen, dtype='int32"',
padding="'post', value= n_token - 1)

#Pad Tags (y var) and convert it into one hot encoding

tags = data_group['Tag_idx'].tolist()

pad_tags = pad_sequences(tags, maxlen=maxlen, dtype='int32',
padding="'post', value= tag2idx["0"])

n_tags = len(tag2idx)

pad_tags = [to_categorical(i, num_classes=n_tags) for i in
pad_tags]

#Split train, test and validation set

tokens_, test_tokens, tags_, test_tags =
train_test_split(pad_tokens, pad_tags, test_size=0.1, train_size=0.9,
random_state=2020)

train_tokens, val_tokens, train_tags, val_tags =
train_test_split(tokens_,tags_,test_size = 0.25,train_size =0.75,
random_state=2020)

print(
"train_tokens length:', len(train_tokens),
‘\ntrain_tokens length:', len(train_tokens),
‘\ntest_tokens length:', len(test_tokens),
‘\ntest_tags:', len(test_tags),
'\nval_tokens:', len(val_tokens),
‘\nval_tags:', len(val_tags),

)

return train_tokens, val_tokens, test_tokens, train_tags,
val_tags, test_tags

train_tokens, val_tokens, test_tokens, train_tags, val_tags, test_tags
= get_pad_train_test_val(data_group, data)

train_tokens length: 32372
train_tokens length: 32372
test_tokens length: 4796
test_tags: 4796
val_tokens: 10791 val_tags: 10791
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import numpy as np

import tensorflow
from tensorflow.keras import Sequential, Model, Input

from tensorflow.keras.layers import LSTM, Embedding, Dense,
TimeDistributed, Dropout, Bidirectional
from tensorflow.keras.utils import plot_model
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from numpy.random import seed
seed(1)
tensorflow.random.set_seed(2)

a3Vl dodly Jelall eVl sl Jawiws LSTM dib e stV obol dadall ds-bi
input_dim = len(list(set(datal'Word'].to_list())))+1
output_dim = 64

input_length = max([len(s) for s in data_group[ 'Word_idx'].tolist()])
n_tags = len(tag2idx)
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def get_bilstm_lstm_model():
model = Sequential()

# Add Embedding layer
model.add(Embedding(input_dim=input_dim, output_dim=output_dim,
input_length=input_length))

# Add bidirectional LSTM

model.add(Bidirectional(LSTM(units=output_dim,
return_sequences=True, dropout=0.2, recurrent_dropout=0.2), merge_mode
= 'concat'))

# Add LSTM
model.add(LSTM(units=output_dim, return_sequences=True,
dropout=0.5, recurrent_dropout=0.5))

# Add timeDistributed Layer
model.add(TimeDistributed(Dense(n_tags, activation="relu")))

#Optimiser
# adam = k.optimizers.Adam(1lr=0.0005, beta_1=0.9, beta_2=0.999)

# Compile model

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

model.summary()

return model
3dowall QLS e Gl 23 g0 o peed e lns s el 0V 3L
def train_model(X, y, model):

loss = list()
for i in range(25):

# fit model for one epoch on this sequence
hist = model.fit(X, y, batch_size=1000, verbose=1, epochs=1,
validation_split=0.2)




loss.append(hist.history[ 'loss']1[0])

return loss

:2g4 Jayljall
results = pd.DataFrame()
model_bilstm_lstm = get_bilstm_lstm_model()
plot_model(model_bilstm_lstm)
results['with_add_lstm'] = train_model(train_tokens,
np.array(train_tags), model_bilstm_lstm)
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import spacy
from spacy import displacy
nlp = spacy.load('en_core_web_sm')

text = nlp('Hi, My name is Aman Kharwal \n I am from India \n I want
to work with Google \n Steve Jobs is My Inspiration')
displacy.render(text, style = 'ent', jupyter=True)

Hi, My name is - Aman Kharwal PERSON
| am from India GPE
| want to work with = Google ORG

Steve Jobs PERSON is My Inspiration
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import collections

import helper

import numpy as np

import project_tests as tests

from keras.preprocessing.text import Tokenizer

from keras.preprocessing.sequence import pad_sequences

from keras.models import Model

from keras.layers import GRU, Input, Dense, TimeDistributed,
Activation, RepeatVector, Bidirectional

from keras.layers.embeddings import Embedding

from keras.optimizers import Adam

from keras.losses import sparse_categorical_crossentropy
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import os
def load_data(path):

Load dataset

input_file = os.path.join(path)

with open(input_file, "r") as f:
data = f.read()

return data.split('\n")
def _test_model(model, input_shape, output_sequence_length,
french_vocab_size):
if isinstance(model, Sequential):
model = model.model

assert model.input_shape == (None, *input_shape[1:]),\
'"Wrong input shape. Found input shape {} using parameter
input_shape={}'.format(model.input_shape, input_shape)

assert model.output_shape == (None, output_sequence_length,
french_vocab_size),\
'Wrong output shape. Found output shape {} using parameters
output_sequence_length={} and french_vocab_size={}"'\
.format(model.output_shape, output_sequence_length,
french_vocab_size)




assert len(model.loss_functions) &amp;gt; 0,\
'No loss function set. Apply the “compile” function to the

model. "'

assert sparse_categorical_crossentropy in model.loss_functions,\
'Not using “sparse_categorical_crossentropy function for loss.
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english_sentences = helper.load_data('data/small_vocab_en')
french_sentences = helper.load_data('data/small_vocab_fr')
print('Dataset Loaded')

for sample_i in range(2):
print('small_vocab_en Line {}: {}'.format(sample_i + 1,
english_sentences[sample_i]))

print('small_vocab_fr Line {}: {}'.format(sample_i
french_sentences[sample_il))

small vocab_en Line 1: new jersey is sometimes quiet during autumn , and it is snowy in april .
small_vocab_fr Line 1: new jersey est parfois calme pendant I' automne , et il est neigeux en avril .
small_vocab_en Line 2: the united states is usually chilly during july , and it is usually freezing in
november . small vocab_fr Line 2: les états-unis est généralement froid en juillet , et il gele
habituellement en novembre .
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english_words_counter = collections.Counter([word for sentence in
english_sentences for word in sentence.split()])
french_words_counter = collections.Counter([word for sentence in
french_sentences for word in sentence.split()])

print('{} English words.'.format(len([word for sentence in
english_sentences for word in sentence.split()])))

print('{} unique English words.'.format(len(english_words_counter)))
print('10 Most common words in the English dataset:')

print('"' +
"'.join(list(zip(*english_words_counter.most_common(10)))[0]) + '"')
print()

print('{} French words.'.format(len([word for sentence in
french_sentences for word in sentence.split()])))

print('{} unique French words.'.format(len(french_words_counter)))
print('10 Most common words in the French dataset:')

print('"" LS
"'.join(list(zip(*french_words_counter.most_common(10)))[0]) + '"")

1823250 English words.
227 unique English words.
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10 Most common words in the English dataset:

"ig" u’u " "during" "the" "but" "and" "sometimes"

1961295 French words.

355 unique French words.

10 Most common words in the French dataset:
"est" """, "en" "il" "les" "mais" "et" "la" "parfois"
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def tokenize(x):
x_tk = Tokenizer(char_level = False)
x_tk.fit_on_texts(x)
return x_tk.texts_to_sequences(x), x_tk
text_sentences = [
'The quick brown fox jumps over the lazy dog .',

'By Jove , my quick study of lexicography won a prize .',
'This is a short sentence .']

text_tokenized, text_tokenizer = tokenize(text_sentences)
print(text_tokenizer.word_index)
print()
for sample_i, (sent, token_sent) in enumerate(zip(text_sentences,
text_tokenized)):

print('Sequence {} in x'.format(sample_i + 1))

print("' Input: {}'.format(sent))

print(' Output: {}'.format(token_sent))

{'the': 1, 'quick”: 2, 'a": 3, 'brown": 4, 'fox": 5, 'jumps": 6, 'over": 7, 'lazy": 8, 'dog": 9, 'by": 10, 'jove": 11,
'my": 12, 'study’: 13, 'of": 14, 'lexicography': 15, 'won': 16, 'prize": 17, 'this": 18, 'is": 19, 'short": 20,
'sentence': 21}

Sequence 1 in x
Input: The quick brown fox jumps over the lazy dog .
Output: [1,2,4,5,6,7,1,8,9]
Sequence 2 in x
Input: By Jove, my quick study of lexicography won a prize .
Output: [10, 11, 12, 2,13, 14, 15, 16, 3, 17]
Sequence 3 in x
Input: This is a short sentence .

Output: [18, 19, 3, 20, 21] 5
idshall iy SO S Jand gl Ay b e O Les

def pad(x, length=None):
if length is None:
length = max([len(sentence) for sentence in x])
return pad_sequences(x, maxlen = length, padding = 'post')
tests.test_pad(pad)

# Pad Tokenized output
test_pad = pad(text_tokenized)
for sample_i, (token_sent, pad_sent) in enumerate(zip(text_tokenized,
test_pad)):
print('Sequence {} in x'.format(sample_i + 1))
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print(" Input: {}'.format(np.array(token_sent)))

print(' Output: {}'.format(pad_sent))
Sequence 1 in x
Input: [124567189]
Output: [1245671890]
Sequence 2 in x
Input: [101112 213141516 317]
Output: [1011 12 213141516 317]
Sequence 3 in x
Input: [1819 320 21]
Output: [1819 32021 0 0 0 0 0]
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def preprocess(x, y):

preprocess_x, x_tk = tokenize(x)

preprocess_y, y_tk = tokenize(y)
preprocess_x = pad(preprocess_x)

preprocess_y = pad(preprocess_y)
# Keras's sparse_categorical_crossentropy function requires the labels
to be in 3 dimensions

preprocess_y = preprocess_y.reshape(*preprocess_y.shape, 1)
return preprocess_x, preprocess_y, x_tk, y_tk
preproc_english_sentences, preproc_french_sentences,
english_tokenizer, french_tokenizer =\

preprocess(english_sentences, french_sentences)

max_english_sequence_length = preproc_english_sentences.shape[1]
max_french_sequence_length = preproc_french_sentences.shape[1]
english_vocab_size = len(english_tokenizer.word_index)
french_vocab_size = len(french_tokenizer.word_index)

print('Data Preprocessed')

print("Max English sentence length:", max_english_sequence_length)
print("Max French sentence len ", max_french_sequence_length)
print("English vocabulary size:", english_vocab_size)
print("French vocabulary size:", french_vocab_size)

Data Preprocessed

Max English sentence length: 15
Max French sentence length: 21
English vocabulary size: 199
French vocabulary size: 344
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def logits_to_text(logits, tokenizer):

index_to_words = {id: word for word, id in
tokenizer.word_index.items()}

index_to_words[0] = '&amp;lt;PAD&amp;gt;"’
" '.join([index_to_words[prediction] for prediction in

return
np.argmax(logits, 1)1)
print(' logits_to_text ™ function loaded.")
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‘logits_to_text" function loaded.
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def simple_model(input_shape, output_sequence_length,
english_vocab_size, french_vocab_size):
learning_rate = le-3
input_seq = Input(input_shape[1:])
rnn = GRU(64, return_sequences = True)(input_seq)
logits = TimeDistributed(Dense(french_vocab_size))(rnn)
model = Model(input_seq, Activation('softmax')(logits))
model.compile(loss = sparse_categorical_crossentropy,
optimizer = Adam(learning_rate),
metrics = ['accuracy'])

return model
tests.test_simple_model(simple_model)
tmp_x = pad(preproc_english_sentences, max_french_sequence_length)
tmp_x = tmp_x.reshape((-1, preproc_french_sentences.shape[-2], 1))
# Train the neural network
simple_rnn_model = simple_model(

tmp_x.shape,

max_french_sequence_length,

english_vocab_size,

french_vocab_size)
simple_rnn_model.fit(tmp_x, preproc_french_sentences, batch_size=1024,
epochs=10, validation_split=0.2)
# Print prediction(s)
print(logits_to_text(simple_rnn_model.predict(tmp_x[:1]1)[0],
french_tokenizer))

Train on 110288 samples, validate on 27573 samples
Epoch 1/10
116288/110288
nan - val_acc:
Epoch 2/1@
110288/110288
nan - val_acc:
Epoch 3/18
116288/116288
nan - val_acc:
Epoch 4/1@
110288/110288
nan - val_acc:
Epoch 5/18
110288/118288
nan - val_acc:
Epoch 6/10
116288/116288
nan - val_acc:
Epoch 7/1@
110288/110288

—_
o
n
w

82us/step - loss: 3.5162 - acc: ©.4827 - val_loss:

®

.4516

= 7

—
N

"

64us/step - loss: 2.4823 - acc: ©.4655 - val_loss:

®

.4838

—

=7

»
[N}

63us/step - loss: 2.2427 - acc: 0.5016 - val_loss:

®

.5682

N

w

] - 7s 64us/step - loss: 2.0188 - acc: ©.523@ - val_loss:

®

.5428

=7

—
[

»

64us/step - loss: 1.8418 - acc: ©.5542 - val_loss:

®

.5685

= 7

—
[

n

64us/step - loss: 1.7258 - acc: ©.5731 - val_loss:

®

.5811

= 7

—
=

"

64us/step - loss: 1.6478 - acc: ©.5871 - val_loss:
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Epoch 8/10

110288/110288 [ ] - 7s 64us/step - loss: 1.5858 - acc: ©.5948 - val_loss
nan - val_acc: ©.5977

Epoch 9/10

110288/110288 [ ] - 7s 64us/step - loss: 1.5320 - acc: ©.5996 - val_loss

nan - val_acc: ©.6027
Epoch 18/1e
116288/110288 [ ] - 7s 64us/step - loss: 1.4874 - acc: @.6837 - val_loss

nan - val_acc: ©.60@39

new jersey est parfois parfois en en et il est est en en <PAD> <PAD> <PAD> <PAD> <PAD> <PAD> <PAD>
<PAD>
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from keras.models import Sequential
def embed_model(input_shape, output_sequence_length,
english_vocab_size, french_vocab_size):

learning_rate = le-3

rnn = GRU(64, return_sequences=True, activation="tanh")

embedding = Embedding(french_vocab_size, 64,
input_length=input_shape[1])

logits = TimeDistributed(Dense(french_vocab_size,
activation="softmax"))

model = Sequential()
#em can only be used in first layer --&amp;gt; Keras Documentation
model.add(embedding)
model.add(rnn)
model.add(logits)
model.compile(loss=sparse_categorical_crossentropy,
optimizer=Adam(learning_rate),
metrics=['accuracy'])

return model
tests.test_embed model(embed_model)
tmp_x = pad(preproc_english_sentences, max_french_sequence_length)
tmp_x = tmp_x.reshape((-1, preproc_french_sentences.shape[-2]))
embeded_model = embed_model(

tmp_x.shape,

max_french_sequence_length,

english_vocab_size,

french_vocab_size)
embeded_model.fit(tmp_x, preproc_french_sentences, batch_size=1024,
epochs=10, validation_split=0.2)
print(logits_to_text(embeded_model.predict(tmp_x[:1]1)[0],
french_tokenizer))
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Train on 110288 samples, validate on 27573 samples
Epoch 1/10
110288/110288 [
nan - val_acc: ©.4@93
Epoch 2/10
110288/110288
nan - val_acc:
Epoch 3/1@
110288/110288
nan - val_acc:
Epoch 4/18@
110288/110288
nan - val_acc:
Epoch 5/10
110288/110288
nan - val_acc:
Epoch 6/10
110288/110288
nan - val_acc:
Epoch 7/10
110288/110288
nan - val_acc:
Epoch 8/18
118288/110288
nan - val_acc:
Epoch 9/1@
110288/110288
nan - val_acc:
Epoch 10/10
110288/110288 [ ] - 7s 64us/step
nan - val_acc: 0.8401

w

[
0

68us/step - loss: 3.7877 - acc: ©.4018 - val_loss:

~
n
N

65us/step - loss: 2.7258 - acc: ©.4382 - val_loss:

®

.5152

~
w
I

65us/step - loss: 2.8359 - acc: ©.5453 - val_loss:

®

.6068

e

~
w

65us/step - loss: 1.4586 - acc: 8.6558 - val_loss:

®

.6967

~
w
e

65us/step - loss: 1.1346 - acc: 8.7388 - val_loss:

®

.7561

~
"
®

65us/step - loss: ©0.9358 - acc: ©.7681 - val_loss:

©

.7825

®

~
n

65us/step - loss: ©.8657 - acc: ©.7917 - val_loss:

®

.7993

©

.7132 - acc:

7s 65us/step - loss:

®

.8095 - val_loss:

®

L8173

®

.6453 - acc:

7s 65us/step - loss:

®

.8229 - val_loss:

®

.8313

loss: ©.5893 - acc:

®

.8355 - val_loss:

new jersey est parfois calme au 1'automne et il il est neigeux en en <PAD> <PAD> <PAD> <PAD> <PAD>
<PAD> <PAD>

of Jol &L 384 &l 0 i 333 ) e o b Sl RININ 5 500 (gl oS0
05005 Bl A plasealy LIV o 2 e JUl n o 15 00555
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Face Landmarks Detection aagJl foJleo @A (17

s s e o Gy Alade 556 Glas e Snapchat (S iaS Qlhp oSS a
5,5 oS Ll Bl Al Gy 206 51 s e bl jan SLSY
Las JI eyl Wlaal eds §.Face Landmarks «> | e gl Sl oda
(Sl sl o g Il (Jlre LS

PyTorch pasealer dagedl sdgd Lzrbiow) 31 Lol s 31l Bl Tl (Y
LSl oz 35 il - Gpaad) el plsely (laadl GLES dgrlsa Uliall ada b

import time

import cv2

import os

import random

import numpy as np

import matplotlib.pyplot as plt
from PIL import Image

import imutils

import matplotlib.image as mpimg
from collections import OrderedDict
from skimage import io, transform
from math import =*

import xml.etree.ElementTree as ET

import torch

import torchvision

import torch.nn as nn

import torch.optim as optim

import torch.nn.functional as F

import torchvision.transforms.functional as TF

from torchvision import datasets, models, transforms
from torch.utils.data import Dataset

from torch.utils.data import Dataloader

DLIBwUW 6cgono JJjii
G J DLIB ULy e gazes Jar gl WJlae SL2SY Lia Lyt b ) SULIL e gazes
UL E pazes Joms obol 5 S0 p s dilises sl 8500 6666 (yo 28T o 0 525 2
LS e L sed larall Gl
%%capture
if not

os.path.exists('/content/ibug_300W_large_face_landmark_dataset'):
'wget

http://dlib.net/files/data/ibug_300W_large_face_landmark_dataset.tar.g
z

'tar -xvzf 'ibug_300W_large_face_landmark_dataset.tar.gz'
'rm -r 'ibug_300W_large_face_landmark_dataset.tar.gz'
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bl degoaod Gl Juioll
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odg) LI Al SULII o gazn o 8y 50 o Jle o Led Led s J] s I
dagal!

file =
open( 'ibug_300W_large_face_landmark_dataset/helen/trainset/100032540_1

.pts")
points = file.readlines()[3:-1]

landmarks = []

for point in points:
X,y = point.split(' ')

landmarks.append([floor(float(x)), floor(float(y[:-11))1)
landmarks = np.array(landmarks)

plt.figure(figsize=(10,10))
plt.imshow(mpimg.imread('ibug_300W_large_face_landmark_dataset/helen/t
rainset/100032540_1.jpg"'))

plt.scatter(landmarks[:,0], landmarks[:,1], s

plt.show()
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class Transforms():
def __init_ (self):
pass

rotate(self, image, landmarks, angle):
angle = random.uniform(-angle, +angle)

transformation _matrix = torch.tensor([
[+cos(radians(angle)), -sin(radians(angle))],
[+sin(radians(angle)), +cos(radians(angle))]

D)
image = imutils.rotate(np.array(image), angle)

landmarks = landmarks - 0.5

new_landmarks = np.matmul(landmarks, transformation_matrix)
new_landmarks = new_landmarks + 0.5

return Image.fromarray(image), new_landmarks

resize(self, image, landmarks, img_size):
image = TF.resize(image, img_size)
return image, landmarks

color_jitter(self, image, landmarks):

color_jitter = transforms.ColorJitter(brightness=0.3,
contrast=0.3,
saturation=0.3,
hue=0.1)

image = color_jitter(image)

return image, landmarks

crop_face(self, image, landmarks, crops):
left = int(crops['left'])

top = int(crops['top'])

width = int(crops['width'])

height = int(crops['height'])

image = TF.crop(image, top, left, height, width)




img_shape = np.array(image).shape

landmarks = torch.tensor(landmarks) - torch.tensor([[left,
topll)

landmarks = landmarks / torch.tensor([img_shape[1],
img_shape[0]]1)

return image, landmarks

def __call__(self, image, landmarks, crops):
image = Image.fromarray(image)
image, landmarks self.crop_face(image, landmarks, crops)
image, landmarks self.resize(image, landmarks, (224, 224))
image, landmarks self.color_jitter(image, landmarks)
image, landmarks = self.rotate(image, landmarks, angle=10)

image = TF.to_tensor(image)
image = TF.normalize(image, [0.5], [0.5])
return image, landmarks

class FacelLandmarksDataset(Dataset):
def __init_ (self, transform=None):

tree =
ET.parse('ibug_300W_large_face_landmark_dataset/labels_ibug_300W_train
xml")

root = tree.getroot()

self.image_filenames = []

self.landmarks = []

self.crops = []

self.transform = transform

self.root_dir = 'ibug_300W_large_face_landmark_dataset'

for filename in root[2]:
self.image_filenames.append(os.path.join(self.root_dir,
filename.attrib['file']))

self.crops.append(filename[0].attrib)

landmark = []

for num in range(68):
x_coordinate = int(filename[0][num].attrib['x"'])
y_coordinate = int(filename[0][num].attrib['y"'])
landmark.append([x_coordinate, y_coordinate])

self.landmarks.append(landmark)

self.landmarks = np.array(self.landmarks).astype('float32"')
assert len(self.image_filenames) == len(self.landmarks)

__len__(self):
return len(self.image_filenames)

__getitem__(self, index):
image = cv2.imread(self.image_filenames[index], 0)
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landmarks = self.landmarks[index]
if self.transform:
image, landmarks = self.transform(image, landmarks,
self.crops[index])
landmarks = landmarks - 0.5

return image, landmarks

dataset = FacelandmarksDataset(Transforms())

syl allygaimuu )
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# split the dataset into validation and test sets
len_valid_set = int(0.1*len(dataset))

len_train_set len(dataset) - len_valid_set
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print("The length of Train set is {}".format(len_train_set))
print("The length of Valid set is {}".format(len_valid_set))

train_dataset , valid_dataset, =
torch.utils.data.random_split(dataset , [len_train_set,
len_valid_set])

# shuffle and batch the datasets

train_loader = torch.utils.data.Dataloader(train_dataset,
batch_size=64, shuffle=True, num_workers=4)

valid_loader = torch.utils.data.Dataloader(valid_dataset, batch_size=8,
shuffle=True, num_workers=4)

The length of Train set is 6000
The length of Valid set is 666

:JBall bl JAd JUiAl

images, landmarks = next(iter(train_loader))

print(images.shape)
print(landmarks.shape)

torch.Size([64, 1, 224, 224])
torch.Size([64, 68, 2])

aagJl roJleo BLILLAl Agod I L]
S ol oy ol G ol il Joe 5 ResNet18 pusenl oY)
Lu,aJ&Cc S\J‘}.g......: Qu.Ja.S\ wug;?usjr}%ﬂj

class Network(nn.Module):
def __init_ (self,num_classes=136):
super().__init__()
self.model_name='resnetl8’
self.model=models.resnet18()
self.model.convl=nn.Conv2d(1, 64, kernel_size=7, stride=2,
padding=3, bias=False)
self.model.fc=nn.Linear(self.model.fc.in_features,
num_classes)

def forward(self, x):
x=self.model(x)
return x

:6acluioldl Jiga

import sys

def print_overwrite(step, total_step, loss, operation):
sys.stdout.write('\r')

if operation == 'train':
sys.stdout.write("Train Steps: %d/%d Loss: %.4f " % (step,
total_step, loss))
else:
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sys.stdout.write("Vvalid Steps: %d/%d Loss: %.4f " % (step,
total_step, loss))

sys.stdout.flush()

QQ.Q-JI [wlLD | S e E . I\ I . E . 3 I tTLJJij
13 gl Aol el e g o gl o ) sl 091 sl

torch.autograd.set_detect_anomaly(True)
network = Network()
network.cuda()

criterion = nn.MSELoss()
optimizer = optim.Adam(network.parameters(), 1lr=0.0001)

loss_min = np.inf
num_epochs = 10

start_time = time.time()
for epoch in range(1,num_epochs+1):

loss_train =

0
loss_valid = 0

running_loss 0

network.train()
for step in range(1,len(train_loader)+1):

images, landmarks = next(iter(train_loader))

images = images.cuda()
landmarks = landmarks.view(landmarks.size(0),-1).cuda()

predictions = network(images)

# clear all the gradients before calculating them
optimizer.zero_grad()

# find the loss for the current step
loss_train_step = criterion(predictions, landmarks)

# calculate the gradients
loss_train_step.backward()

# update the parameters
optimizer.step()

loss_train += loss_train_step.item()
running_loss = loss_train/step

print_overwrite(step, len(train_loader), running_loss,
"train')

network.eval()
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with torch.no_grad():
for step in range(1,len(valid_loader)+1):
images, landmarks = next(iter(valid_loader))

images = images.cuda()
landmarks = landmarks.view(landmarks.size(0),-1).cuda()

predictions = network(images)

# find the loss for the current step
loss_valid_step = criterion(predictions, landmarks)

loss_valid += loss_valid_step.item()
running_loss = loss_valid/step

print_overwrite(step, len(valid_loader), running_loss,
'valid')

loss_train /= len(train_loader)
loss_valid /= len(valid_loader)

print('\n
print('Epoch: {} Train Loss: {:.4f} Valid Loss:
{:.4f}" .format(epoch, loss_train, loss_valid))

if loss_valid < loss_min:
loss_min = loss_valid
torch.save(network.state_dict(),
'/content/face_landmarks.pth')
print("\nMinimum Validation Loss of {:.4f} at epoch
{}/{}".format(loss_min, epoch, num_epochs))
print('Model Saved\n')
print('Training Complete')
print("Total Elapsed Time : {} s".format(time.time()-start_time))

aagJlpJleo ¢89J
e goren Gl gaalie o5y o 1 all e Dol oy 5 (601 23 gl psend 0¥ Lies
;LI

start_time = time.time()
with torch.no_grad():

best_network = Network()
best_network.cuda()

best_network.load_state_dict(torch.load('/content/face_landmarks.pth')

)

best_network.eval()
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images, landmarks = next(iter(valid_loader))

images = images.cuda()
landmarks = (landmarks + 0.5) * 224

predictions = (best_network(images).cpu() + 0.5) * 224
predictions = predictions.view(-1,68,2)

plt.figure(figsize=(10,40))

for img_num in range(8):
plt.subplot(8,1,img_num+1)

plt.imshow(images[img_num].cpu().numpy().transpose(1,2,0).squeeze(),
cmap="'gray')
plt.scatter(predictions[img_num,:,0],
predictions[img_num,:,1], ¢ = 'r', s = 5)
plt.scatter(landmarks[img_num,:,0], landmarks[img_num,:,1], c
s =5)

print('Total number of test images: {}'.format(len(valid_dataset)))

end_time = time.time()
print("Elapsed Time : {}".format(end_time - start_time))
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Dog and Cat CNN plaaiwl hihbllg oUA) @uni (18
Classification using CNN

CNN Jl 60260
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import numpy as np # linear algebra

import pandas as pd # data processing, CSV file I/0 (e.g. pd.read_csv)

import cv2

import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Flatten, Dropout, Activation,
Conv2D

IO 1S 55 ool 3 S0 Byl Sy o 3o oo Vil 3 50 o ] b

Vsl (ﬂb&wb 3)}«0—” M‘Mf}b&\,ﬁ).\ﬂ\ﬂ?ﬂéSJ?ﬂ‘)}@‘@p
S Joaos ol A o8 a3 Il Ly ccat. 25 «dog 1 «dog.0 Jre slowsl Lol
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solay
train_dir = # your path to train dataset

path = os.path.join(main_dir,train_dir)

for p in os.listdir(path):
category = p.split[@](".")
img_array = cv2.imread(os.path.join(path,p),cv2.IMREAD_GRAYSCALE)
new_img_array = cv2.resize(img_array, dsize=(80, 80))
plt.imshow(new_img_array,cmap="gray")

break
La Boea 1 e ol el J] faah G e OV .yﬁaﬁu;ﬁowwijﬁ;wma&
o ke X oS by Bigiamadl B sinadls X b Lol o)l de gazes e el

Uls xSk 5T IS J15,LadU 1510 dadl a y 0580y Sl Sl s 0 d8 yoes
Oj 1&9” Cat”‘ji " dogu w‘ :\.E.’uZA ‘_;l Jﬁj}ﬁ

50 e sazen ) Uy il Bo)didl s IS I5L create test data Dls eLisl o3
gw\w%upg, .X:\.DWL}S)M:\.%@L.'V}.SOXSOQLSJM\V.?&M"}
RRLYYIN]
X[1 =
y[1 =
convert = lambda category: int(category == 'dog')
def create_test_data(path):
for p in os.listdir(path):
category = p.split[o](".")
category = convert(category)

img_array =
cv2.imread(os.path.join(path,p),cv2.IMREAD_GRAYSCALE)

new_img_array = cv2.resize(img_array, dsize=(80, 80))
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X.append(new_img_array)
y.append(category)
s3le] Ul ke s cnumpy & sias J)ys X Jo G ol oSO @11 el 0V
:abﬁaﬂ\;XJ:&.i&
create_test_data(path)
X = np.array(X).reshape(80,80,1 ,1-)
y = np.array(y)
& oS IS OV SlI3 255 0 o ) e h s o parms B3y ShSCey (X b 2l 3]
ol (o e o (0 S e goren 355 o S5 235Vl 5 GV e Aikkiies BBES
(Gl abais) ol oyl 25505 e
LSey UL normalize & 5l Sty peoen JSoy SIS s A la Jos &S
2550t 3l G5 U o) o 0 (o 1 S0 Ll Ln Keras & g ol
120 g b by ol ar o gl 255 o Lgarnts Jais Lelay 11

WS Lo S Gas Y By G B pred 3 ghsl oda Jasus Shislay obsT oldad Lo 1
ks B3 o
#Normalize data
X = X/255.0
eagol yyai
model = Sequential()
#Adds a densely-connected layer with 64 units to the model:

model.add(Conv2D(64,(3,3), activation = 'relu', input_shape =
X.shape[1:1))

model.add(MaxPooling2D(pool_size = (2,2)))
#Add another:
model.add(Conv2D(64,(3,3), activation = 'relu'))

model.add(MaxPooling2D(pool_size = (2,2)))

model.add(Flatten())
model.add(Dense(64, activation='relu'))

#Add a softmax layer with 10 output units:
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model.add(Dense(1, activation='sigmoid'))

model.compile(optimizer="adam,"
loss="'binary_crossentropy, '

metrics=['accuracy"'](
R Il By e L g (330 e OV
BLL Lard a0 say g 30 oS :Epochs el 23
ol b 23502l o a3 g 5 1 LY ke Batch size &Sl -
o e Goel] 4zl (U1 (720 Al eda 3) SULJI ks Lo :Validation split
ol e 3
model.fit(X, y, epochs=10, batch_size=32, validation_split=0.2)

1 Train on 20000 samples, validate on 5000 samples
2 Epoch 1/10

3 20000/20000 [==============================] - 165 790us/step - loss: ©.61€
4 Epoch 2/1@
5 20000/20000 [==============================] - 14s 679us/step - loss: ©.498
6 Epoch 3/18
7 20000/20000 [==============================] - 14s 679us/step - loss: 0.45€
8 Epoch 4/1e
9 20000/20000 [==============================] - 14s 680us/step - loss: @.485
10 Epoch 5/10
11 20000/20000 [==============================] - 14s 679us/step - loss: @.367
12 Epoch 6/10
13 20000/20008 [==============================] - 145 679us/step - loss: @.318
14 Epoch 7/1@
15 20000/20008 [==============================] - 145 680us/step - loss: @.27€
16 Epoch 8/1@
17 20000/20000 [==============================] - 145 681lus/step - loss: @.215
18 Epoch 9/1@
19 20000/20008 [==============================] - 14s 679us/step - loss: ©.164
20 Epoch 10/10
21 20000/20000 [==============================] - 14s 680us/step - loss: @.122

Sl b ol CNIN 3 50 Ly o3 1 (55 PREDICT g 0¥ <3 1 ol
ezl ey
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predictions = model.predict(X_test)
de oz ddlemmYl 0 e Llias s sigmoid Al Laddenl oo L Gzl O )5 (0
o & gnedl o LLI
predicted_val = [int(round(p[@])) for p in predictions]
& Lol Bl e sazes Sl Y Sl ¥ ULy 5] Jazs o Sde oY)
submission_df = pd.DataFrame({'id':id_line, 'label':predicted_val})
resv s el Lol bl ) oSl

submission_df.to_csv("submission.csv", index=False)
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Twitter Sentiment Analysis 3iugi (Lc yecliiol Judai(19
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Natural Language plewnl 5 o ol o USL" Al oda 4
05k e nltk 45 plusesl Processing
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import numpy as np # linear algebra
import pandas as pd # data processing, CSV file I/0 (e.g. pd.read_csv)

from sklearn.model_selection import train_test_split # function for
splitting data to train and test sets

import nltk
from nltk.corpus import stopwords

from nltk.classify import SklearnClassifier

from wordcloud import WordCloud,STOPWORDS

import matplotlib.pyplot as plt

wbldlacgono Jyji

data = pd.read_csv('Sentiment.csv')
#Keeping only the neccessary columns
data = data[['text', 'sentiment']]

2 SNl e peres LSy o) s ez (J] UL desaze oS ey (63 1500
Ao SULII de sezes o0 710

Ot el 32 e O oo lowad) ol il il ol Lol Vi) Bl
L Bl Bl ¥ il 5
#Splitting the dataset into train and test set
train, test = train_test_split(data,test_size = 0.1)
#Removing neutral sentiments

train=train[train.sentiment!= "Neutral"]
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train_pos = train[ train['sentiment'] == 'Positive']
train_pos = train_pos['text']
train_neg = train[ train['sentiment'] == 'Negative']

train_neg = train_neg['text']

def wordcloud draw(data, color = 'black'):

words = '.join(data)

cleaned_word = .join([word for word in words.split()
if 'http' not in word
and not word.startswith('@')
and not word.startswith('#"')
and word != 'RT'
D
wordcloud = WordCloud(stopwords=STOPWORDS,
background_color=color,
width=2500,
height=2000
).generate(cleaned_word)
plt.figure(1,figsize=(13, 13))
plt.imshow(wordcloud)
plt.axis('off")

plt.show()

print("Positive words")
wordcloud_draw(train_pos, 'white')

print("Negative words")
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wordcloud_draw(train_neg)
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job dove (together Jegitimate «strong

i truthful Gslo Jedl wgmdo 0L slEeW JI ol Jooy i S
g 3l O 405 legitimate

amews dnfluence : o SllS o Ll Sl sl s and S3 0 S
trying «cherry picking :makeup «softball «disappointing elevatormusic

B el Gedmpedl o) Ly pels bl el bl SUagd
.cherry picking ;531 { salady 5
stopwords &l wledle A3k w3 vizualization SULI) aw)y JI Jososdl Ao
Sl Qlgallieny doge ol o gpou ¥ I SISl » : Stop Words
O
Sl shaoll o Sola 55 w3 LY ol lidlatal (o DLl 0k s o2y L Bals
(&l «this for «the) .4, ,.2)l &

tweets =[]

stopwords_set = set(stopwords.words("english"))

for index, row in train.iterrows:()

words_filtered = [e.lower() for e in row.text.split() if len(e) >=
3]

words_cleaned = [word for word in words_filtered
if "http' not in word
and not word.startswith('@")
and not word.startswith('#")
and word != 'RT']

words_without_stopwords = [word for word in words_cleaned if not
word in stopwords_set]

tweets.append((words_without_stopwords, row.sentiment))

test_pos = test[ test['sentiment'] == 'Positive']
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test_pos = test_pos['text']
test_neg = test[ test['sentiment'] == 'Negative']
test_neg = test_neg['text']
o Gk oo Ul enltk Tib plasely sl Sl 2l el ol AL 35ksS
.ieétJ\CE;LLJ|JL;$—L9)JSEaJ\C?jjﬁ!
#Extracting word features
def get_words_in_tweets(tweets):
allll] =
for (words, sentiment) in tweets:
all.extend(words)

return all

def get_word_features(wordlist):
wordlist = nltk.FregDist(wordlist)
features = wordlist.keys()
return features

w_features = get_word_features(get_words_in_tweets(tweets))

def extract_features(document):
document_words = set(document)
features{} =
for word in w_features:
features['contains(%s)' % word] = (word in document_words)
return features
3l JU g Sl dame 5875 il 2V Ll sy o s g
.debate nights

wordcloud_draw(w_features)

sl ollds olpe (iian cwd nltk NaiveBayes Classifier plisel
FRERN|

#Training the Naive Bayes classifier
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training_set = nltk.classify.apply_features(extract_features,tweets)

classifier = nltk.NaiveBayesClassifier.train(training_set)
ceaadl Lol s S o3 Sl (S 2 enlie plaseialy [15
neg_cnt = 0

0

pos_cnt
for obj in test_neg :
res = classifier.classify(extract_features(obj.split()))
if(res == 'Negative') :
neg_cnt = neg_cnt + 1
for obj in test_pos :
res = classifier.classify(extract_features(obj.split()))
if(res == 'Positive') :

pos_cnt = pos_cnt + 1

print('[Negativel: %s/%s ' % (len(test_neg),neg_cnt))

print('[Positive]l: %s/%s ' % (len(test_pos),pos_cnt))

[Negative]: 842/795

[Positivel: 220/74
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Next Word Prediction Model 6JUWI 6.olAJU §uiiJl g 3goJ (20
google pusein (LI LU 52l ol ASWN Ll sl Jpesliall b5l Jams o3
SULII 355 il pn A Ly ol el Joems J) 15l L) 2dST1 o3 5 Ll
Grgmree S5 LI AJSIL 5nll ASTUI LSl s peslaod] Bl Bikoy (Sl Elasoll
Ol sl AU AUSIL el Gl el 3 sed sty p il WL ol

AL AJSIL 5ol 5 5add 0L JKerasy Tensorflow 4256 rb;wiw

odg TAls L(RININD 3 S e 303 oty o3l I EISUI 85 25 500 e
by sl aels] 55 OYI degal!

8! ol AJU §uiil @ Ag.0J

:lméd\oiéluyrtaa‘iﬂ\;;Lﬁid\bgugslng tp;gigtﬂ\&mEUp‘}xﬂlcéjgg¢J%U
import numpy as np
from nltk.tokenize import RegexpTokenizer
from keras.models import Sequential, load_model
from keras.layers import LSTM
from keras.layers.core import Dense, Activation
from keras.optimizers import RMSprop
import matplotlib.pyplot as plt
import pickle
import heapq
A EISIL 255 Jond by Loldl il e Google pasens by s LS
¢|A$¢;~Q %;tﬂ\ZaJSﬁLﬂ}TZJ\Qgsl&)JwJ\CE;LAAJ\¢>L>;Jc;ﬂ;¢53;ib\gjﬁbHQ\g,i)JJV:f)
L e UL e oo 35 SiSlay Ly o gores Lal paselas S L SULY Sl

tams Joriow Lo e das o 3 00 iy LLL Jass Les OV
path = '1661-0.txt'
text = open(path).read().lower()

print('corpus length:', len(text))

corpus length: 581887

S G 3525 055 0S5 o AL A8 S J) LU s e iy 01 ¢ 5L
IV

tokenizer = RegexpTokenizer(r'w+')
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words = tokenizer.tokenize(text)

Vg ' '

['project’, 'gutenberg’, 's', 'the', 'adventures', 'of, 'sherlock’, 'holmes', 'bY’, «.ceweersermsvrsenes ,'our’,
'email’, 'newsletter’, 'to', 'hear’, 'about’, 'new’, 'ebooks'] ~
lig .LsbLy Sfeature engineering <l edl dwdia Jois 2 LW el 5w OV
£S5, 0 LS 5By LI 328 S e s gl i (2,30
value 4eiS dags el 32 s key
unique_words = np.unique(words)
unique_word_index = dict((c, i) for i, c in enumerate(unique_words))
Ul jrodl duwaia
Laldel LoSlag o151 ) Ly g 5 LadlSCte J s Ll ol phas (T Al ol el s o5
(Dl edl Lk e Maaie Calas Busl o o 5 ciST13] Lo 2ol ol el 5 5is ¢
Lo e aodas SLSCS
sl AU LnalS s 1 BB L) SIS e oo (s 01 2SI J g L saLa
b Gl dladl Pl oldSly dlud! el SldSI) e Blasl) 2Ll oLl
PRI FCANIY]
WORD_LENGTH = 5
prev_words[] =
next_words[] =
for 1 in range(len(words) - WORD_LENGTH):
prev_words.append(words[i:i + WORD_LENGTH])
next_words.append(words[i + WORD_LENGTH])
print(prev_words[0])
print(next_words[0])

['project’, 'gutenberg’, 's’, 'the’, 'adventures'] ~
A ALl ol (550 s S ied) 35 X (B (8 shnme £LE3L 2 T s 0
1 Bl el enay oo Bl 2SI SIS ys x5 ST

X = np.zeros((len(prev_words), WORD_LENGTH, len(unique_words)),
dtype=bool)

Y = np.zeros((len(next_words), len(unique_words)), dtype=bool)
for i, each_words in enumerate(prev_words):
for j, each_word in enumerate(each_words):

X[i, j, unique_word_index[each_word]] = 1
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Y[i, unique_word_index[next_words[i]]] = 1
rladSIN e sy A e 3 0 T G el 3 0V
print(X[0]l[0])
[False False False ... False False False]
6J E 3 II . U II . E L & II Lu-.j
L AL 2SI el 3 a8, Sl Al oS! sl ol & 83 LS
Tz 655 RNN a5 LSTM 3 500 paseals
model = Sequential()
model.add(LSTM(128, input_shape=(WORD_LENGTH, len(unique_words))))
model.add(Dense(len(unique_words)))
model.add(Activation('softmax'))
AUl dolaJl 699 @ag.0J iy yd
> 20 G ZSIL 5l 5 ped oy p Sl
optimizer = RMSprop(lr=0.01)

model.compile(loss="'categorical_crossentropy', optimizer=optimizer,
metrics=["'accuracy'])

history = model.fit(X, Y, validation_split=0.05, batch_size=128,
epochs=2, shuffle=True).history

a3V o 855 b gl o GGl ol 3 oy Lird g5 ooy O e
.Lkiamud\gjt»Lxéau»Y G§jA;H\JA Lo

model.save('keras_next_word _model.h5"')

pickle.dump(history, open("history.p", "wb"))

model = load_model('keras_next_word_model.h5')

history = pickle.load(open("history.p", "rb"))

LUl 6ol AJU Gl @ Ag.0J oL

Ul 5Lty o233 Sl e Ely Ld pad b LS e g 305 AL O L
HEgNL]

plt.plot(history['acc'])

plt.plot(history['val_acc'])

plt.title('model accuracy')

plt.ylabel('accuracy')



Sl ol AJU G0l 2Ag0) 128

plt.xlabel('epoch')

plt.legend(['train', 'test'], loc='upper left')

model accuracy
0.600

—— frain
0575 test

0.550

[=]
(22
[3%]
(4]

0.500

accuracy

0475
0450
0.425

0.0 25 50 75 10.0 125 15.0 17.5
epoch

plt.plot(history['loss'])
plt.plot(history['val_loss'])

plt.title( 'model loss')

plt.ylabel('loss")

plt.xlabel('epoch')

plt.legend(['train', 'test'], loc='upper left"')

model loss
20

train
19 test

loss

0.0 25 5.0 75 10.0 125 15.0 175
epoch

LUl ol AJU §uiill @ Aagod Juial
sl () (Ol Lird g plasealy WL ASIL 3mll ol peali eliy OV (il
R AU F PYRERIV PCHREL S0 W S [PRV 0

def prepare_input(text):

x = np.zeros((1, SEQUENCE_LENGTH, len(chars)))
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for t, char in enumerate(text):

x[0, t, char_indices[char]] =

return x

13 slas] s LT lower() dls pliseeal (o ST DI 250 Les (G aedl |5 0V

prepare_input("This is

an example of input for our LSTM".lower())

array([[[ 6., 0., 6., ..., ©0., 0., 0.],
[ 0., e., 0., ..., 0., 0., 0.1,

[ 0., 0., 0., ..., 0., 0., 0.],

[ e ., 0., , 0., 0., 0.1,

[ 0., ., 0., ..., 0., 0., 0.],

[ e., 0., 0. » 0., 0., 0.111)

%Jwﬁj uw USQwJL;>-(;Jul§erj) bj> 40 UJ O 455 g\g,>u ;J)LML*J\Q\iz>Y

def prepare_input(text):

e I Jors el

x = np.zeros((1, WORD_LENGTH, len(unique_words)))

for t, word in enumerate(text.split()):

print(word)

x[0, t, unique_word_index[word]] =

return x
prepare_input("It is
array([[[ ©., 0., 0.,
[ 0., 0., 0., ..., 0.,
[ 0., 0., 0., ..., 0.,

ey

[ 0., 0., 0., ..., 0.,
[ 0., 0., 0., ..., 0.,
[ 0., 0., 0., ..., 0.,

not

a lack".lower())

(OIS
—
©

(O]
—
©

()
—
—
—
~

roloall Y Bl sLasl 3l oY)

def sample(preds, top_n=3):

preds = np.asarray(preds).astype('float6s')

preds = np.log(preds)

exp_preds = np.exp(preds)

preds = exp_preds / np.sum(exp_preds)
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return heapq.nlargest(top_n, range(len(preds)), preds.take)
I IS gl Dl sLasl ol V1
def predict_completion(text):
original_text = text
generated = text
completion'' =
while True:
X = prepare_input(text)
preds = model.predict(x, verbose=0)[0]
next_index = sample(preds, top_n=1)[0]
next_char = indices_char[next_index]
text = text[1:] + next_char

completion += next_char

if len(original_text + completion) + 2 > len(original_text) and

next_char:' '=
return completion
IS Gk e S Lpugwn.k>h*49L:J!v% o AL AL sl A1l oda ¢Lulr5
Jody p 3L V1 et Mt - S5 by ol RNIN 23 500 o (5015 (JU5-5 Yl
Edats b ,U geald oDl 3 STl U1

def predict_completions(text, n=3):

X = prepare_input(text)

preds = model.predict(x, verbose=0)[0]

next_indices = sample(preds, n)

return [indices_char[idx] + predict_completion(text[1:] +
indices_char[idx]) for idx in next_indices]

3l 5 oS aslsinad LSy (5015 G 40 (yo 0 Sl Jundodl psnalis Y

quotes =[

It is not a lack of love, but a lack of friendship that makes
unhappy marriages,".

That which does not kill us makes us stronger,".
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I'm not upset that you lied to me, I'm upset that from now on I
can't believe you,".

" And those who were seen dancing were thought to be insane by those
who could not hear the music,".

" It is hard enough to remember my opinions, without also remembering
my reasons for them"!

[
I IS geel) 23 el pltsend Lisay (55T 0V
for g in quotes:
seq = q[:40].lower()
print(seq)
print(predict_completions(seq, 5))
print()

it is not a lack of love, but a lack of

['the ', 'an ', 'such ', 'man ', 'present, ']
that which does not kill us makes us str
['ength ', 'uggle ', 'ong ', 'ange ive ']
i'm not upset that you lied to me, i'm u
['nder ', 'pon ', 'ses ', 't ', ‘uder ']

and those who were seen dancing were tho

['se ', 're ', 'ugh ', ' servated ', 't ']it is hard enough to remember my
opinion

["of ", 's ', ', ', 'nof ', 'ed ']

A AISIL 52l 3 500 e JLdl M e 5 00585 0 s



Recp]lcatninglpiojectAWithRython

By
Aman Kharwal

Translated Into Arabic by
Dr. Alaa Taima




