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Z.:,Ja.i\ ))..AJJ 2};]&.«.“ EJ:\Q- C.JLtL:.; aﬁw f‘J\}r.'l.wL' CNN CJ}Q—’ ““:’)J‘:" Ced la
e yomad (i35 Lokl L)) e 2Ly Bl )yl i) 23 5l Lis plidid ey
sl b

E;ﬂl

bl 6cgono

Jﬁé -Arturo Polanco Lozano dawly 2017 ple Jedas UL de gazes 5k o3
UL e sazes sleY | o seatlls 202U MedNIST bly e gors puls Lad
RSNA Bone Age s TCIA a5 «obly Slesars 3o (o j5uall maxr o5 oda
.NIH Chest Chest X-ray datasets Challange

AbdomenCT : =l 6 J| o5 &b 3550 58954 e oda UL de gazes (6 50

10000) CXR (3,52 10000) Hand (5, 5.2 10000) HeadCT (5, 5.2 10000)
10000) ChestCT (5,3 8954) BreastMRI (¢, 50 10000) CXR (5,50

.(3)}«9

=

38 &8

20 40 80
BreastMRI

5 o

=]

8 & B

o

0 40 0

BreastMRI BreastMRI

2
2

20 o 0 40 80

5 B8 o

3 8 & 8

20
BreastMRI BreastMRI AbdomenCT


https://cainvas.ai-tech.systems/notebooks/details/?path=rakash4730/MedicalMNIST.ipynb
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wbluwll dcgono al il
lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/MedNIST.zip"
lunzip -qo "MedNIST.zip"

I'rm "MedNIST.zip"

wwaillg JUiA L dJal yaun A
test_dir = "Medical/Medical_test"

train_dir = "Medical/Medical_train"
GUIA oJl al il
import os
import numpy as np
import pandas as pd
import random, datetime, os, shutil, math
bl AN

e o Lge JS70 Sy dideden (llme) Ul iy Lty 535 o5 coda DU e sazes b
YT ot (ONIN 23500 GobLl eds 435 2T e (23 may 1 peall e SYYI

52 LS b Lo i) lilonadl o o "test dir’ poly 00 s sLEL Jadll L L
sl Ol for O 0% "train dir" 5 "train dir" 3J-)

def prep_test_data(med, train_dir, test_dir):
pop = os.listdir(train_dir+'/"+med)
test_data=random.sample(pop, 2000)
#print(test_data)
for f in test_data:
shutil.copy(train_dir+'/"'+med+'/'+f, test_dir+'/'+med+'/")

for medi in os.listdir(train_dir):
prep_test_data(medi, train_dir, test_dir)

5 "train dir" 1 «ptlamadl SO L Gimedl Loy LoVl de gazes sL23) Ay
obdlsae i lagd "test dir'

#for train

target_classes = os.listdir(train_dir)
num_classes = len(target_classes)

print('Number of target classes:', num_classes)
print(list(enumerate(target_classes)))

Number of target classes: 6
[(6, 'AbdomenCT'), (1, 'ChestCT'), (2, 'Hand'), (3, 'HeadCT'), (4, 'CXR"),
(5, 'BreastMRI')]
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#for test

target_classes = os.listdir(test_dir)
num_classes = len(target_classes)

print('Number of target classes:', num_classes)
print(list(enumerate(target_classes)))

Number of target classes: 6
[(0, 'AbdomenCT'), (1, 'ChestCT'), (2, 'Hand'), (3, 'HeadCT'), (4, 'CXR'),
(5, 'BreastMRI')]

Juialig wyyadl wley joi (aacs

training_set_distribution = [len(os.listdir(os.path.join(train_dir,
dir))) for dir in os.listdir(train_dir)]

testing_set_distribution = [len(os.listdir(os.path.join(test_dir,
dir))) for dir in os.listdir(test_dir)]

QLA 6Jgn Ay
def show_mri(med):
num = len(med)
if num ==
return None
rows = int(math.sqrt(num))
cols = (num+l)//rows
f, axs = plt.subplots(rows, cols)
fig = 0
for b in med:
img = image.load_img(b)
row = fig // cols
col = fig % cols
axs[row, col].imshow(img)
fig += 1
plt.show()

import matplotlib.pyplot as plt

from matplotlib.image import imread

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

dir_name = os.path.join(train_dir,"AbdomenCT")
all_images = [os.path.join(dir_name, fname) for fname in
os.listdir(dir_name)]

show_mri(all_images[:9])
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SIS 3l daly ool ke Slud
image_size = (32, 32, 3)
datagen=ImageDataGenerator(rescale = 1./255,
shear_range=0.2,
zoom_range=0.2,

horizontal_flip=True,

)

training_set=datagen.flow_from_directory(train_dir,
target_size=image size[:2],
batch_size=32,
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class_mode="categorical’,
shuffle=False
#color_mode="rgb"’

)

validation_set=datagen.flow_from_directory(test_dir,
target_size=image size[:2],
batch_size=32,
class_mode="'categorical’,
shuffle=False

)

Callbacks rolaAiuwlg al il
J>e golel 2] Las aSes (58 dbley 52 Callbacks «Callbacks sde b Ladse
G-l b sl L3 (Lo (58) A Bl 5l Bl Bedladl Jas o) oyl o dilises
@
O 230l Ll (B gy e oyl BWY pdsei (Early Stopping e
oyl
| b g s VJxJ\ Jdre i) oSy :Reduce LR On Plateau e
oo g5 gl
o2 s 3 5alll alysl of Keras Tis L) plSn :Model Checkpoin e
32

from tensorflow.keras.callbacks import ModelCheckpoint, EarlyStopping
from tensorflow.keras.callbacks import ReduceLROnPlateau

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Conv2D, MaxPooling2D, Flatten, Dense
from tensorflow.keras.utils import plot_model

es = EarlyStopping(monitor='val_acc', mode='max', verbose=1, patience=7)
filepath = "modelMedicalMNIST.h5"

ckpt = ModelCheckpoint(filepath, monitor='acc', verbose=1,
save_best_only=True, mode='max')

rlp = ReducelLROnPlateau(monitor="acc', patience=3, verbose=1)

€G59411J|L114
(o CINN LMl Lcand) 3Ll 3 505 iy oy Ld (e ) gl sl 23 o) Al
Lo U Y 5,5V (Broeas ihs 3-5) ReLU g obib (s .olib

."Softmax"

def cnn(image_size, num_classes):



i i e drocioics

classifier = Sequential()

classifier.add(Conv2D(64, (5, 5), input_shape=image_size,
activation='relu', padding="'same'))

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

classifier.add(Conv2D(128, (3, 3), activation="relu', padding='same'))

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

classifier.add(Flatten())

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

classifier.compile(optimizer="adam', loss='categorical_crossentropy"',
metrics=['acc'])

return classifier

neuralnetwork_cnn = cnn(image_size, num_classes)

neuralnetwork_cnn.summary()
#plot_model (neuralnetwork_cnn, show_shapes=True)

Model: "sequential™

Layer (type) Output Shape Param #
convad (Convad)  (None, 32, 32, 64) 4864
max_pooling2d (MaxPooling2D) (None, 16, 16, 64) 2]

conv2d_1 (Conv2D) {None, 16, 16, 128) 73856
max_pooling2d 1 (MaxPooling2 (None, 8, 8, 128) ]

flatten (Flatten) {None, 8192) 2]

dense (Dense) {None, &) 49158

Tetal params: 127,878
Trainable params: 127,878
Mon-trainable params: @

o3ed gAY b dlals AuS softmax Al plised o2 Usoftmax” La Ledsel
s L) OIS Aol odin FLaS (a3 ponll sdwie Jlazt ) g Lot 1 i) 382
235 Sl bl S 09 D (e softmax dag (U3 e 353 . suall (s 334xs
S ALY oS wslisal Koy sl paseal) GoY 4 o (S sl s3le Jlom!

categorical cross- & gl Ly s Y Uas dls el 5 godl ez 3 (U3 e 3 50e
.entropy
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history = neuralnetwork_cnn.fit_generator(

generator=training_set, validation_data=validation_set,

callbacks=[es, ckpt, rlp], epochs = 5,

Epoch 1/5

184171843 [ >.] - ETA: 8s - loss: ©.2316 - acc: 8.9245
Epoch 28081: acc improved from -inf to ©.92455, saving model to modelMedicalMNIST.h5
1843/1843 [ ] - 49s 27ms/step - loss: ©.2314 - acc: 0.9246
Epoch 2/5

1841/1843 [ >.] - ETA: 8s - loss: ©.033@ - acc: 2.9917
Epoch 28082: acc improved from @.92455 to ©.99167, saving model to modelMedicalMNIST.h5
184371843 [ ] - 49s 26ms/step - loss: 8.8329 - acc: ©.9917
Epoch 3/5

1841/1843 [ >.] - ETA: 8s - loss: @.0412 - acc: 2.9886
Epoch 2@083: acc did not improve from @.99167

184371843 [ ] - 49s 26ms/step - loss: 0.8412 - acc: ©.9886
Epoch 4/5

1841/1843 [ >.] - ETA: 8s - loss: @.0159 - acc: 8.9963
Epoch ©8084: acc improved from 8.99167 to ©.99632, saving model to modelMedicalMNIST.h5
184371843 [ ] - 49s 26ms/step - loss: 8.8159 - acc: ©.9963
Epoch 5/5

1841/1843 [ >.] - ETA: 8s - loss: ©.0308 - acc: 8.9947
Epoch @8@85: acc did not improve from @.99632

184371843 [ ] - 49s 26ms/step - loss: 0.8387 - acc: ©.9947

DYl e pazes JBUN 1o 71995 Gamll de gares (37,99 il

val_loss: 9.93408 -

val_loss: 8.8234 -

val_loss: 8.8179 -

val_loss: 8.0081 -

val_loss: 9.0082 -

. ol

by e

val_acc:

val_acc:

val_acc:

val_acc:

val_acc:

©.9930

9.9949

©.9958

9.9977

9.9978

B> 3 el G

JULUI roww
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ol Uas- "loss” Jad
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dowall e il Uas- "val loss® Jhes
Aoeall e sl 8o ”Val__acc“ Jooz

fig, ax = plt.subplots(figsize=(20, 6))
pd.DataFrame(history.history).iloc[:, :-1].plot(ax=ax)

— loss

— val_loss
— val_acc

40
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batch_size=32

gl

el pa Gl e gazes e 3]l

pred=neuralnetwork_cnn.predict_generator(validation_set,steps=306/batch_size)
predicted_class_indices=np.argmax(pred,axis=1)

labels =
labels =
predictions =

(validation_set.class_indices)
dict((v,k) for k,v in labels.items())
[labels[k] for k in predicted_class_indices]

filenames=validation_set.filenames[9]
results=pd.DataFrame({"Filename":filenames,
"Predictions":predictions})

display(results.head(15))

Filename

IMN‘E}M‘}S}M\&&;&

Predictions

AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001,jpeg
AbdomenCT/000001.jpeg
AbdomenCT/000001.,jpeg
AbdomenCT/000001.jpeg
AbdomenCT/000001.,jpeg
AbdomenCT/000001.jpeg

AbdomenCT/000001.,jpeg

AbdomenCT

AbdomenCT

AbdomenCT

AbdomenCT

AbdomenCT

AbdomenCT

ChestCT

AbdomenCT

AbdomenCT

AbdomenCT

AbdomenCT

AbdomenCT

ChestCT

AbdomenCT

AbdomenCT

AbdomenCT

La s S Lol


https://cainvas.ai-tech.systems/use-cases/disease-classification-app/
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np_resource np.dtype([( esourc , np.ubyte, 1)])

ARNING:te rflow:From /home/shivam/.local/lib/python3.6/site-packages/keras/backend/tensorflo
70: The name tf.nn.max_pool is deprecated. Please use tf.nn.max_pool2d instead.
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Aalzseal) paall Al s Sloadyl i B ey bl oy Los (32 % 32) Baises

:Lshejﬁ c;bgg\&;}&aud

1. Airplane
2. Car

3. Bird

4. Cat

5. Deer

6. Dog

7. Frog

8. Horse

9. Ship

10. Truck

gbes ¥ Keras gobll ole gazes 35 § Joitlly CIFAR-10 ©ULs & gaxes 355
keras.datasets :po 8 puilos o3l ol LiSas tab 35 J)

€9 itodl ullinio
-Tensorflow 5 Keras <25 g ) seall Coivald ¢5,00 iS5 o gl gwl..ﬁ\ b oudl

:CIFAR -10 ¢ jgnll @iini cilgha

keras wbly wlcgono 6229 0 bl dcgono Jroni:1 dghaall
from keras.datasets import cifarlO
import matplotlib.pyplot as plt

(train X, train Y), (test X, test Y)=cifarlO.load data()

dcgonol Jrodl Jloid wbibll dcgoao yo ygall yac) muuy 2 6ghall
bl

n=6

plt.figure (figsize=(20,10))

for i in range(n):

plt.subplot (330+1+1)

plt.imshow (train X[i])

plt.show()

o ©CIFAR 10ioynd
Fle Edit View lngert Runtime Toos Helo

| from keras.datasets import cifarle
Iiport matplotiib. pypLot as pLT

(train X,train Y),(test X,test Y)=cifar10.load data()

[ n=6
?u Tigu ure(uqznr (20,10))

DlE{ HoRout rain xH1
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tini Zors B""’
Vers: convoll hona? {moort Conv2d
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duncll dAuill aul £Livl duglinell cilangllg ciléunll alyiuwl :3 éghall
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from keras.models import Sequential

from keras.layers import Dense

from keras.layers import Dropout

from keras.layers import Flatten

from keras.constraints import maxnorm

from keras.optimizers import SGD

from keras.layers.convolutional import Conv2D

from keras.layers.convolutional import MaxPooling2D

from keras.utils import np utils

duguii J float ¢gy JI wblbl degonol) JwldUl oud Jgai :4 dghill
ubllldcgoao

train x=train X.astype('float32')
test X=test X.astype('float32')

train X=train X/255.0
test X=test X/255.0

ad9rmiioll oliol ¢yl anlg jro i elyal :5 6ghAll

train Y=np utils.to categorical (train_ Y)
test Y=np utils.to_categorical (test_Y)

num classes=test Y.shape[1l]

olsunl d8lalg Juluioll pagoed! 2Lis :6 dghnAll

model=Sequential ()
model.add (Conv2D (32, (3,3),input shape=(32,32,3),

padding='same',activation="'relu'

kernel constraint=maxnorm(3)))
model.add (Dropout (0.2))
model.add (Conv2D (32, (3,3),activation='relu',padding="'same', kernel cons
traint=maxnorm(3)))
model.add (MaxPooling2D (pool size=(2,2)))

model .add (Flatten())

model.add (Dense (512, activation="'relu', kernel constraint=maxnorm(3)))
model.add (Dropout (0.5))

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

0 «CIFAR 10pynb @ Comment = Share o @
File Edit View Insert Runtime Tools Help Last edited on April 21
+ Code - Text Connect - /ZEditing ~
irom Keras: ¥§‘$‘F§‘§oﬂvo ona\"’xmnorl 20
fron Eeras Yers: convo enel 1port RaR¥30uing20
from keras ul s import np utl

Py SR A S P

t X=traip X/255.0
S s S ]

$rain,Y=np utils to categorical(traig ¥)
test_v=np_utils.to categorical(test Y)
num_classes=test_Y.shape[1]

Set ORaabtl,, (3,3), input_shape=
gg E"’DSH (9:4155) ' cesvations

IgT

model . a XP0O’ z %Dlponl size=(2,2)))
mgag ‘a i ense?‘: g iuveuon- relu’,kernel_constraint=maxnorm(3)))
modet  a

enge?num C
594=5GD(1r=0.01 momentum=0.9, decay=(0.01/25), nesterov=False
T e dea R ey S T 435 DR RS e P E 208 Nt racsmt accuracy 1)

LN

(32,32,3),padding="same’' ,activation="'relu', kernel_constraint=maxnorm(3)))

1u',padding="same’ ,kernel _constraint=maxnorm(3)))

asses, activation='softmax'))

model. summary ()

- Model: "sequential 2"

Layer (type) Output Shape Param #

conv2d 1 (Conv2D) (None, 32, 32, 32) 896

PP ] v v Tinna 35 35 331 &
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sgd=SGD (1r=0.01, momentum=0.9,decay=(0.01/25) ,nesterov=Fals)

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

o

o

@ag.0l il Juasi s Jail o gigodl yaile A e

« CIFAR 10.ipynb
File Edit View Insert Runtime Tools Help Last edited on April 21

Code

« Text

model . summary ()
Model: "sequential 2*

Layer (typel Output Shape Param #
conv2d 1 {Conv2D) (None, 32, 32, 32) 896
dropout 1 (Dropout) (None, 32, 32, 32) ]
conv2d_2 (Conv2D) (None, 32, 32, 32) 9248
max_pooling2d 1 (MaxPooling2 (None, 16, 16, 32) ]
flatten 1 (Flatten) (None, 8192) a
dense 1 (Dense) (None, 512) 4194816
dropaut_2 (Dropout) (None, 512) ]
dense 2 (Dense) (None, 10) 5130

Total params: 4,210,890
Trainable params: 4,210,890
Non-trainable params: 6

model . fit(train X,train_Y,validation data=(test_X,test Y),epochs=10,batch _size=32)
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model. fit(train X,train Y,validation data=(test X,test Y),epachs=10,batch size=32)

@ Train on 58000 samples, validate on 10080 samples

Epoch 1/18

50000/50000 [ 1 - 224s dms/step
Epoch 2/18

56060/50000 [ - 2235 4ms/step
Epoch 3/10

56000/50000 - 220s 4ms/step
Epoch 4/10

56000/506000 [ - 224s dms/step
Epoch 5/18

56060/50000 - 230s Sms/step
Epoch 6/10

56068/50000 [ - 228s Sms/step
Epoch 7/10

56000/50008 [ - 229s Sms/step -
Epoch 8/10

56000/50000 [ - 234s Sms/step
Epoch 9/18

50800/50000 - 2295 5ms/step
Epoch 10/10

56000/50000 - 2255 4ms/step
9824/10800 - ETA: 0s

,accsmodel  evaluate(test X, test Y)

acc=model.evaluate (test X, test Y)
print (acc*100)

model.save ("modell cifar 10epoch.h5")
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6082 - val_loss: 1.0578 - val accuracy: 0.6248
6452 - val_loss: 1.0192 - val accuracy: 9.6369
6720 - val loss: 0.9902 - val aceuracy: 0.6520
6995 - val loss: 8.9720 - val accuracy: 0.6586
7268 - val_loss: 8.9475 - val accuracy: .6666
7408 - val loss: 8.9379 - val accuracy: 9.6738
7560 - val loss: 08.9542 - val accuracy: 8.6707
7727 - val_loss: 0.9458 - val accuracy: 0.6774
7897 - val_loss: 6.9379 - val_accuracy: 9.6812
8045 - val loss: 0.9582 - val accuracy: 0.6815
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results={

0:'aeroplane',
1:'automobile',
2:'bird',
3:'cat’',
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:'deer',
:'dog',
:'frog',
:'horse',
:'ship"',
:'truck'

O 0 J o U

}

from PIL import Image

import numpy as np
im=Image.open (" image path ")

# the input image is required to be
(32,32,3)

im=im.resize ((32,32))
im=np.expand dims (im, axis=0)
im=np.array(im)

pred=model.predict classes([im]) [0]
print (pred, results[pred])
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sudo apt-get install python3-tk

JJUNds JI "modell cifar 10epoch.h5%)

import tkinter as tk

from tkinter import filedialog
from tkinter import *
from PIL import ImageTk,
import numpy

Image
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#load the trained model to classify the images

from keras.models import load model
model = load model ('modell cifar 10epoch.h5')

#dictionary to label all the CIFAR-10 dataset classes.

classes = {
0:'aeroplane',
1:'automobile',
2:'bird',
3:'cat’',
4:'deer’',
5:'dog',
6:'frog',
7:'horse',
8:'ship"',
9:'truck'

}
#initialise GUI

top=tk.Tk()

top.geometry ('800x600")

top.title('Image Classification CIFAR1O')

top.configure (background="'#CDCDCD")

label=Label (top,background='#CDCDCD', font=('arial',15, 'bold"))
sign image = Label (top)

def classify(file path):
global label packed

image = Image.open(file path)

image = image.resize((32,32))

image = numpy.expand dims (image, axis=0)
image = numpy.array (image)

pred = model.predict classes ([image]) [0]

sign = classes|[pred]

print (sign)

label.configure (foreground='"#011638"', text=sign)

def show classify button(file path):

classify b=Button(top, text="Classify Image",

command=lambda: classify(file path),hpadx=10,pady=5)

classify b.configure (background='#364156"', foreground='white',
font=('arial', 10, 'bold"'))

classify b.place(relx=0.79,rely=0.46)

def upload image() :
try:
file path=filedialog.askopenfilename ()
uploaded=Image.open (file path)
uploaded.thumbnail (((top.winfo width()/2.25),
(top.winfo height ()/2.25)))
im=ImageTk.PhotoImage (uploaded)
sign image.configure (image=im)
sign_image.image=im
label.configure (text="")
show_classify button(file path)
except:
pass

upload=Button (top, text="Upload an image",command=upload image,
padx=10, pady=5)
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upload.configure (background="'#364156"', foreground='white',
font=('arial', 10, 'bold'"))

upload.pack (side=BOTTOM, pady=50)

sign image.pack (side=BOTTOM, expand=True)

label.pack (side=BOTTOM, expand=True)

heading = Label (top, text="Image Classification CIFAR1Q0",pady=20,
font=('arial', 20, '"bold"'))

heading.configure (background="'#CDCDCD', foreground="#364156")
heading.pack ()
top.mainloop ()
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pip3 install opencv-python
pip3 install pytesseract
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import numpy as np

import cv2

from PIL import Image
import pytesseract as tess
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def ratioCheck(area, width, height):
ratio = float (width) / float (height)
if ratio < 1:


https://techvidvan.com/tutorials/download-automatic-license-number-plate-recognition-project-source-code/
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def

def

ratio = 1 / ratio

if (area < 1063.62 or area > 73862.5) or (ratio < 3 or ratio > 6):
return False

return True

15 o)) B gims Lo g ya amel) L1 1)

isMaxWhite (plate) :
avg = np.mean (plate)
if (avg>=115):

return True
else:

return False

Z)}ﬁjs3hjbjﬁ e Jl;cl)iﬂbﬂ\ﬁLﬂ\

ratio and rotation(rect):
(x, y), (width, height), rect angle = rect

if (width>height) :

angle = -rect angle
else:

angle = 90 + rect angle

if angle>15:
return False

if height == 0 or width ==
return False

area = height*width

if not ratioCheck(area,width,height) :
return False

else:
return True
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def

cv2.
.CHAIN_APPROX_NONE)

cv2

:pytesseract (Jl dyacil

clean2 plate (plate):
gray img = cv2.cvtColor(plate, cv2.COLOR BGR2GRAY)

_, thresh = cv2.threshold(gray img, 110, 255, cv2.THRESH BINARY)
if cv2.waitKey(0) & Oxff == ord('qg'):
pass
num_contours, hierarchy =
findContours (thresh.copy (), cv2.RETR EXTERNAL,

if num contours:
contour_area = [cv2.contourArea(c) for ¢ in num_contours]
max_cntr index = np.argmax(contour area)

max_cnt = num_contours[max_cntr_ index]
max cntArea = contour area[max cntr index]
X,y,W,h = cv2.boundingRect (max_cnt)

if not ratioCheck(max cntArea,w,h):
return plate,None

final img = thresh[y:y+h, x:x+w]
return final img, [x,y,w,h]
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else:
return plate, None
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img = cv2.imread("testData/samplel5.3jpg")

print ("Number input image...",)
cv2.imshow ("input", img)

if cv2.waitKey(0) & Oxff == ord('q'):
pass
img2 = cv2.GaussianBlur (img, (3,3), 0)

img2 = cv2.cvtColor (img2, cv2.COLOR BGR2GRAY)

img2 = cv2.Sobel (img2,cv2.CV_8U,1,0,ksize=3)
_,img2 = cv2.threshold(img2,0,255,cv2.THRESH BINARY+cv2.THRESH OTSU)

element = cv2.getStructuringElement (shape=cv2.MORPH RECT, ksize=(17,
3))

morph _img threshold = img2.copy ()

cv2.morphologyEx (src=img2, op=cv2.MORPH CLOSE, kernel=element,
dst=morph_img threshold)

num_contours, hierarchy=

cv2.findContours (morph img threshold, mode=cv2.RETR EXTERNAL,method=cv2
.CHAIN APPROX_ NONE)

cv2.drawContours (img2, num contours, -1, (0,255,0), 1)

for i,cnt in enumerate (num contours) :
min rect = cv2.minAreaRect (cnt)
if ratio and rotation(min rect):

x,y,w,h = cv2.boundingRect (cnt)
plate img = img[y:y+h,x:x+w]
print ("Number identified number plate...")
cv2.imshow ("num plate image",plate img)
if cv2.waitKey(0) & Oxff == ord('qg'):
pass

if (isMaxWhite (plate img)) :

clean plate, rect = clean2 plate(plate_ img)

if rect:
fg=0
x1l,yl,wl,hl = rect
X,y,w,h = x+x1,y+yl,wl,hl
# cv2.imwrite ("clena.png",clean plate)
plate im = Image.fromarray(clean plate)
text = tess.image to string(plate im, lang='eng')
print ("Number Detected Plate Text : ",text)
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import tkinter as tk
from tkinter import filedialog
from tkinter import *
from PIL import ImageTk, Image
from tkinter import PhotoImage
import numpy as np
import cv2
import pytesseract as tess
def clean2 plate(plate):
gray img = cv2.cvtColor(plate, cv2.COLOR BGR2GRAY)

_, thresh = cv2.threshold(gray img, 110, 255, cv2.THRESH BINARY)
num_contours,hierarchy =
cv2.findContours (thresh.copy (), cv2.RETR EXTERNAL,
cv2.CHAIN APPROX NONE)

if num contours:
contour_area = [cv2.contourArea(c) for ¢ in num_contours]
max_cntr index = np.argmax (contour area)

max cnt = num contours[max cntr index]
max_cntArea = contour area[max cntr index]
X,y,w,h = cv2.boundingRect (max_ cnt)

if not ratioCheck(max cntArea,w,h):
return plate,None

final img = thresh[y:y+h, x:x+w]
return final img, [x,y,w,h]

else:
return plate,None

def ratioCheck(area, width, height):
ratio = float (width) / float (height)
if ratio < 1:
ratio = 1 / ratio
if (area < 1063.62 or area > 73862.5) or (ratio < 3 or ratio > 6):
return False
return True

def isMaxWhite (plate):
avg = np.mean (plate)
if (avg>=115):
return True
else:
return False

def ratio and rotation(rect):
(x, y), (width, height), rect angle = rect

if (width>height) :

angle = -rect angle
@le@s

angle = 90 + rect angle

if angle>15:
return False

if height == 0 or width ==
return False

area = height*width
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if not ratioCheck(area,width,height) :
return False

else:
return True

top=tk.Tk ()
top.geometry ('900x700")
top.title ('Number Plate Recognition')
top.iconphoto (True, PhotoImage (file="/home/shivam/Dataflair/Keras
Projects CIFAR/GUI/logo.png"))
img = ImageTk.PhotoImage (Image.open ("logo.png"))
top.configure (background="'#CDCDCD")
label=Label (top, background="'#CDCDCD', font=('arial', 35, 'bold'"))
# label.grid(row=0,column=1)
sign image = Label (top,bd=10)
plate image=Label (top,bd=10)
def classify(file path):
res_text=[0]
res img=[0]
img = cv2.imread(file path)
img2 = cv2.GaussianBlur (img, (3,3), 0)
img2 = cv2.cvtColor (img2, cv2.COLOR BGR2GRAY)

img2 = cv2.Sobel (img2,cv2.CV_8U,1,0,ksize=3)
_,img2 =
cv2.threshold(img2, 0,255, cv2.THRESH BINARY+cv2.THRESH OTSU)

element = cv2.getStructuringElement (shape=cv2.MORPH RECT,
ksize= (17, 3))

morph _img threshold = img2.copy ()

cv2.morphologyEx (src=img2, op=cv2.MORPH CLOSE, kernel=element,
dst=morph_img threshold)

num_contours, hierarchy=
cv2.findContours (morph img threshold, mode=cv2.RETR EXTERNAL,method=cv2
.CHAIN APPROX NONE)

cv2.drawContours (img2, num contours, -1, (0,255,0), 1)

for i,cnt in enumerate (num contours) :
min rect = cv2.minAreaRect (cnt)
if ratio and rotation(min rect):

x,y,w,h = cv2.boundingRect (cnt)
plate img = img[y:y+h,x:x+w]
print ("Number identified number plate...")
res_img[0]=plate img
cv2.imwrite ("result.png",plate img)
if (isMaxWhite (plate img)) :
clean plate, rect = clean2 plate(plate img)

if rect:
fg=0
x1l,yl,wl,hl = rect
xX,y,w,h = x+x1,y+yl,wl,hl
plate im = Image.fromarray(clean plate)
text = tess.image to string(plate im, lang='eng')
res text[0]=text
if text:
break
label.configure (foreground='#011638"', text=res text[0])
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uploaded=Image.open ("result.png")
im=ImageTk.PhotoImage (uploaded)
plate image.configure (image=im)
plate image.image=im
plate image.pack ()
plate image.place (x=560,y=320)
def show classify button(file path):
classify b=Button (top,text="Classify Image",command=lambda:
classify(file path),padx=10,pady=5)
classify b.configure (background='#364156",
foreground='white', font=('arial',15, 'bold"))
classify b.place (x=490,y=550)
def upload image() :
try:
file path=filedialog.askopenfilename ()
uploaded=Image.open (file path)

uploaded.thumbnail ( ((top.winfo width()/2.25), (top.winfo height () /2.25)
))

im=ImageTk.PhotoImage (uploaded)

sign_image.configure (image=im)

sign image.image=im

label.configure (text="")

show _classify button(file path)

except:

pass
upload=Button (top, text="Upload an
image", command=upload image,padx=10,pady=5)
upload.configure (background="#364156",
foreground='white', font=('arial', 15, 'bold"))
upload.pack ()
upload.place (x=210, y=550)

sign_image.pack ()
sign image.place (x=70,y=200)

label.pack ()

label.place (x=500,y=220)

heading = Label (top, image=img)

heading.configure (background="'#CDCDCD', foreground="#364156"
heading.pack ()

top.mainloop ()
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ret, frame-cap.read(

(frame, wi
2, ),
; frame([:,:,
))/gray.std()
)
)
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imagedump,

imagedump,
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from keras.preprocessing.image import img to array,load img
import numpy as np

import glob

import os

import cv2

from keras.layers import Conv3D,ConvLSTM2D,Conv3DTranspose
from keras.models import Sequential

from keras.callbacks import ModelCheckpoint, EarlyStopping
import imutils

L s o] by of Gdlaed Al Ciogs I jlene s dongs .2

store image=[]

train_path='./train'

fps=5

train videos=os.listdir('train path')
train images path=train path+'/frames'
os.makedirs (train images path)

def store inarray(image path) :
image=load img (image path)
image=img to_ array(image)
image=cv2.resize (image, (227,227), interpolation = cv2.INTER AREA)
gray=0.2989*image([:,:,0]1+0.5870*image[:,:,1]1+0.1140*image[:, :,2]
store image.append(gray)

0l s slednaly paddl e ol WY C\,&;...»\ 3

for video in train videos:
os.system( 'ffmpeg -i {}/{} -r 1/{}
{}/frames/%$03d.jpg'.format (train path,video, fps, train path))
images=os.listdir(train_ images_path)
for image in images:
image path=train image path + '/' + image
store_inarray(image_path)

'training.npy” ¢, <ike dstore image da3l 55 .4

store image=np.array (store_image)
a,b,c=store_image.shape

store image.resize(b,c,a)

store image=(store image-store image.mean())/(store image.std())
store image=np.clip(store_image,0,1)

np.save ('training.npy',store image)

(el Sk alal) &y lems £ L2 L5

stae model=Sequential ()



T

stae model.add(Conv3D(filters=128,kernel size=(11,11,1),strides=(4,4,1
) ,padding="'valid', input shape=(227,227,10,1),activation="tanh'))

stae model.add(Conv3D(filters=64, kernel size=(5,5,1),strides=(2,2,1),p
adding='valid',activation="tanh'))

stae model.add (ConvLSTM2D (filters=64, kernel size=(3,3),strides=1,paddi
ng="'same',dropout=0.4, recurrent dropout=0.3, return sequences=True))
stae model.add (ConvLSTM2D (filters=32,kernel size=(3,3),strides=1,paddi
ng="'same',dropout=0.3, return_sequences=True) )

stae model.add (ConvLSTM2D (filters=64,kernel size=(3,3),strides=1, retur
n_sequences=True, padding='same',dropout=0.5))

stae model.add (Conv3DTranspose (filters=128,kernel size=(5,5,1),strides
=(2,2,1),padding="'valid',activation="tanh'))

stae model.add (Conv3DTranspose (filters=1, kernel size=(11,11,1),strides
=(4,4,1),padding="'valid',activation="'tanh'))

stae model.compile (optimizer='adam',6 loss='mean squared error',6 metrics=
["accuracy'])

b gisdl Liss Ctrainingnpy’ e e Sl il copn 6

:"save model.h5'

training data=np.load('training.npy')
frames=training data.shape[2]
frames=frames-frames%10

training data=training datal[:,:, :frames]

training data=training data.reshape(-1,227,227,10)
training data=np.expand dims(training data,axis=4)
target data=training data.copy ()

epochs=5
batch size=1

callback save = ModelCheckpoint ("saved model.h5",
monitor="mean squared error", save best only=True)

callback early stopping = EarlyStopping(monitor='val loss',
patience=3)

stae model.fit (training data,target data, batch size=batch size,
epochs=epochs, callbacks = [callback save,callback early stopping])
stae model.save ("saved model.h5")

iy S Rl 3 ped oy g S M Joriss o3
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import cv2

import numpy as np

from keras.models import load model
import argparse

from PIL import Image

import imutils

def mean squared loss(x1,x2):
difference=x1-x2
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a,b,c,d,e=difference.shape
n_samples=a*b*c*d*e
sq_difference=difference**2
Sum=sq_difference.sum/()
distance=np.sqgrt (Sum)

mean distance=distance/n samples

return mean distance

model=load model ("saved model.h5")

cap = cv2.VideoCapture (" path to custom test video")
print (cap.isOpened())

while cap.isOpened() :
imagedump=[]
ret, frame=cap.read ()

for i in range(10):
ret, frame=cap.read()
image = imutils.resize (frame,width=700,height=600)

frame=cv2.resize (frame, (227,227), interpolation =
CV2.INTER_AREA)

gray=0.2989*frame([:,:,0]+0.5870*frame[:,:,1]1+0.1140*frame[:,:,2]
gray=(gray-gray.mean()) /gray.std()
gray=np.clip(gray,0,1)
imagedump.append (gray)

imagedump=np.array (imagedump)
imagedump.resize (227,227,10)
imagedump=np.expand dims (imagedump, axis=0)
imagedump=np.expand dims (imagedump, axis=4)
output=model.predict (imagedump)

loss=mean_squared_loss (imagedump, output)

if frame.any ()==None:
print ("none")

if cv2.waitKey(10) & OxFF==ord('q'):
break
if 1oss>0.00068:
print ('Abnormal Event Detected')
cv2.putText (image, "Abnormal
Event", (100,80),cv2.FONT HERSHEY SIMPLEX,2, (0,0,255),4)

cv2.imshow ("video", image)

cap.release ()
cv2.destroyAllWindows ()

e ol By Gy il E315a0) s LYy e S s Ltz o3 OV
deadll 2 Sl



o Ul i e 1 Grocdl ol

p,output)

?i J
| S

ALY \

»l'u_r_r,»\\j =g |7
N [
s '

Al Y GBLESY S Al sy pa a Gand] (el g5 00 b
o Tl Ealall b SNl s Aslall il wblie e SR jaiedl oy p s
(S azall ey Ls A LY danaseall sl L) LaEYI 2ol

e LiSay £0.0068 ol s (s el 1s udnball 8 SlasS > dad Lnss
ol Bl e J pandl & ) Al L



Sroc)l el olaa il g pedl ol Ul Le & ye il
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Arabic Digits using Deep Learning
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import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import Model

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

from tensorflow.keras.optimizers import Adam

from tensorflow.keras import Sequential

from tensorflow.keras.callbacks import EarlyStopping
import matplotlib.pyplot as plt

import seaborn as sns

import numpy as np

import os

import pandas as pd

from sklearn.preprocessing import LabelBinarizer
from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import confusion_matrix

from sklearn.metrics import plot_confusion_matrix

Ul 8cgono Néd Elé

lwget 'https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/arabic.zip’
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train=pd.read_csv('csvTrainImages 13440x1024.csv')
test=pd.read_csv('csvTestImages 3360x1024.csv')
train_label=pd.read_csv('csvTrainLabel 13440x1.csv')
test_label=pd.read_csv('csvTestLabel 3360x1.csv')

Juialg wyjail aloai JAal A e

print("Training Images Shape = ", train.shape)
print("Testing Images Shape = ",test.shape)
print("Training Labels Shape = ",train_label.shape)
print("Testing Labels Shape = ",test_label.shape)
Training Images Shape = (13439, 1024)

Testing Images Shape = (3359, 1024)

Training Labels Shape = (13439, 1)

Testing Labels Shape = (3359, 1)

Label Binarizer rolaaiwl cloail juo 4
Ll e gazes JS3 Lo 5 pandas &St plswaly Skl maz ooy T
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train=np.array(train)
test=np.array(test)
train_label=np.array(train_label)
test_label=np.array(test_label)
X = train

y0 = train_label

binencoder = LabelBinarizer()

y = binencoder.fit_transform(ye)

X_images = X.reshape(-1,32,32)
test_images = test.reshape(-1,32,32)

print(X_images.shape)

print(test_images.shape)
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def visualize_images(df, img_size, number_of_images, name):
plt.figure(figsize=(8,8))

n_rows = df.shape[Q]
f = plt.figure(figsize=(15,15)) # defining a figure
reshaped_df = df.reshape(df.shape[0], img_size, img_size)
number_of_rows = number_of_images/5 if number_of_images%5 == 0 else
(number_of_images/5) +1
for i in range(number_of_images):
f.add_subplot(number_of_rows, 5, i+1l, xticks=[], yticks=[])
#plt.figure(figsize = (7,7))
plt.title(np.argmax(name[i]), color = 'blue', fontdict = {'size'
'25'})
plt.imshow(reshaped_df[i], cmap='gray')

visualize_images(X_train, 32, 20, y_train)

021lg 6 Jgun w4y ouu
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def visualize_input(img, ax):
img = img.reshape(32, 32)
ax.imshow(img, cmap='gray")
width, height = img.shape
thresh = img.max()/2.5
for x in range(width):
for y in range(height):
ax.annotate(str(round(img[x][y],2)), xy=(y,x),
horizontalalignment="'center’,
verticalalignment="center',
color="white' if img[x][y]<thresh else 'black')
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fig = plt.figure(figsize = (15,15))
ax = fig.add_subplot(111, xticks=[], yticks=[])

visualize_input(X_train[@], ax)
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# Scaling and shaping the 1images
X_train = X_train/255
X_test = X_test/255

X_train = X_train.reshape(-1,32,32,1).astype('float32")
X_test = X_test.reshape(-1,32,32,1).astype('float32")

g3godldyjloco
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https://scikit-learn.org/stable/modules/generated/sklearn.model_selection.train_test_split.html
https://keras.io/api/callbacks/early_stopping/
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# Defiining Early Stopping function to monitor Validation Loss

es =

EarlyStopping(monitor="val loss', patience=5)

# Defining Model Architecture

model

model

model.

model.

model

model.

model.

model

model.

model.
model.
model.
model.

model.

= Sequential()

.add(Conv2D(32, (3,3),input_shape=(32,32,1),activation="relu'))

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

add(Conv2D(32,(3,3),activation="relu'))

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

add(Conv2D(32,(3,3),activation="relu'))
add(MaxPooling2D(pool_size=(2,2)))

.add(Dropout(9.2))

add(Flatten())

add(Dense(36,activation="relu"))
add(Dense(36, activation='relu'))
add(Dropout(0.2))

add(Dense(28, activation='sigmoid'))

summary ()
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Model: “"sequential”

Layer (type) Output Shape Param #
comza (Coma)  (ne, 30, 30, 32 520
max_pooling2d (MaxPooling2D) (Mene, 15, 15, 32) 2]
conv2d_1 (Conw2D) (None, 13, 13, 32) 9248
max_pooling2d_1 (MaxPooling2? (MNone, 6, 6, 32) 2]
conv2d_2 (Conv2D) (None, 4, 4, 32) 9248
max_pooling2d_2 (MaxPooling2 (Mone, 2, 2, 32) 2]
dropout (Dropout) (None, 2, 2, 32) 2]
flatten (Flatten) (None, 128) 2]
dense (Dense) (Mone, 36) 4644
dense_1 (Dense) (MNone, 36) 1332
dropout_1 (Dropout) (MNone, 36) 2]
dense_2 (Dense) (MNone, 28) 1836

Total params: 25,828

Trainable

params: 25,828

Non-trainable params: @

# Compile the model
model.compile(loss="'categorical_crossentropy',optimizer="adam',metrics=["accu

racy'])
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# Run the model for a batch size of 56 for 100 epochs
history = model.fit(X_train,

)

y_train,

validation_data = (X_test, y_test),
batch_size = 50,

epochs = 100,

callbacks = [es]

@390l Ly yai
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Epoch 59/108
216/216 [

Epoch 6@/100@
216/216 [

Epoch &1/16@
216/216 [

Epoch 62/10@
216/216 [

] - 10s 48ms/step -

1 - 1@s 48ms/step -

] - 10s 48ms/step -

1 - 1@s 48ms/step -

loss:

loss:

loss:

loss:

9.1887

©.1826

9.1841

9.1671

- accuracy:

- accuracy:

- accuracy:

- accuracy:

8.9379

09.9397

8.9382

9.9413

- val less:

- val_loss:

- val less:

- val_loss:

@.2235 -

9.2414 -

@.2235 -

9.2344 -

val_accuracy: 8.9342
val_accuracy: 0.9338
val_accuracy: 8.9353

val_accuracy: ©.9339
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# Function to plot "accuracy vs epoch” graphs and "loss vs epoch" graphs for
training and validation data

def plot_metrics(model_name, metric
if metric ==

'loss’:

plt.title("Loss Values")
plt.plot(model_name.history['loss'], label = 'train')

plt.plot(model_name.history['val loss'], label = 'test')
plt.legend()

plt.show()

else:
plt.title("Accuracy Values")
plt.plot(model_name.history['accuracy'], label='train')
plt.plot(model_name.history['val_accuracy'], label='test')

plot_metrics(history,
plot_metrics(history,

plt.legend()

plt.show()
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'accuracy')

'loss"')

Accuracy Values

'accuracy'):
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#PLlotting a confusion matrix for checking the performance of our model
Y_pred = np.argmax(model.predict(X_test), axis = 1)
cnf = confusion_matrix(y_test.argmax(axis = 1), Y_pred)

df_cnf = pd.DataFrame(cnf, range(28), range(28))

sns.set(font_scale = 2)

plt.figure(figsize = (25, 20))

sns.heatmap(df_cnf, annot = True, linewidths = 0.8, fmt = '@.3g', cbar =
False)

plt.title("Confusion Matrix")

plt.xlabel("True Values")

plt.ylabel("Prediction Values™")

plt.show()

Confusion Matrix

Prediction Values

(1] 2 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
True Values
6:L3|g u.. 5o CJIL'." |
pred = np.argmax(model.predict(np.expand_dims(X_test[7], axis = 0)))
preds = "Prediction: " + str(pred)

plt.figure(figsize = (7,7))
actual_label = np.argmax(y_test[7]) + 1
plt.imshow(X_test[7])

plt.grid(False)
plt.axis("off")
plt.title(preds)
plt.suptitle("Actual Label " + str(actual_label))
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Text(0.5, 0.98, 'Actual Label 3')

Actual Label 3
Prediction: 3

23godll han
# Saving our trained model
from tensorflow.keras.models import save_model
if os.path.isfile('best_model.h5') is False:
model.save('best_model.h5")
uaaloll
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https://cainvas.ai-tech.systems/use-cases/arabic-digits-identifying-app/
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Detecting Covid-19 with Chest X-ray
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import numpy as np
import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow.keras import Sequential

from keras.preprocessing.image import ImageDataGenerator

from tensorflow.keras.applications import InceptionResNetV2

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

from tensorflow.keras.layers import Dense,Flatten, Input, Dropout
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# code

Kaggle API setup

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

#

Install Kaggle module

'pip install kaggle

#

Upload API details json file to colab

from google.colab import files

files.upload()

#

#

create a Kaggle directory and move json files to there
mkdir ~/.kaggle

cp kaggle.json ~/.kaggle/

change permissions of kaggle json file

chmod 600 ~/.kaggle/kaggle.json

Now we download our dataset with following command format

|

|

kaggle datasets download -d user/dataset

or

kaggle competitions download -c 'name-of-competition'

kaggle datasets download -d tawsifurrahman/covidl9-radiography-

database

sl Moeadl S DL e pazes ais Sy p s Y1

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


https://www.kaggle.com/general/74235
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# Load Xception model

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

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

# set base model trainable to false

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

base.summary ()

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

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

Model: "xception"

Layer (type) Output Shape Param # Connected
to

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

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

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

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

blockl_conv2 (Conv2D) (None, 147, 147, 64) 18432
blockl_convl_act[0][0]
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blockl _conv2_bn (BatchNormaliza (None, 147, 147, 64) 256
blockl_conv2[0][0]

blockl_conv2_act (Activation) (None, 147, 147, 64) ©
blockl_conv2_bn[@][0]

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

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

block2_sepconv2_act (Activation (None, 147, 147, 128 ©
block2_sepconvl_bn[@][0]

block2_sepconv2 (SeparableConv2 (None, 147, 147, 128 17536
block2_sepconv2_act[0][9]

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

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

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

batch_normalization (BatchNorma (None, 74, 74, 128) 512
conv2d[@][0]

add (Add) (None, 74, 74, 128) ©
block2_pool[@][0]

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

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

block3 _sepconvl _bn (BatchNormal (None, 74, 74, 256) 1024
block3_sepconvli[@][@0]

block3_sepconv2_act (Activation (None, 74, 74, 256) ©
block3_sepconvl_bn[@][0]

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

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

conv2d_1 (Conv2D) (None, 37, 37, 256) 32768 add[e][0]

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

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

Total params: 20,861,480
Trainable params: ©
Non-trainable params: 20,861,480
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# Define augmentation

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

)

# apply augmentations on dataset

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

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

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

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

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

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

# append the batch of labels

labels=][]

labels = [train[34][1][0] for i in range(16)]
labels= labels + [train[5]1[1]1[0] for i in range(1l6)
labels= labels + [train[O0][1]1[0] for i in range(1l6)

# plot images with labels
plotImages (images, labels)
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# Define our complete models

model

= Sequential ()

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

model.
model.
model.
model.
model.
model.
model.

Model:

add (base)

add (Dropout (0.2))

add (Flatten())

add (Dropout (0.2))

add (Dense (16))

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

"sequential”

(type) Output Shape

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

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

Non-trainable params: 20,861,480

(,JAS J4res Adam Optimizer rvbdwu (o yd0 g CJ}A-J‘ e oYl r)ﬁ.w: °
ij} 30 3] CJ},«»J‘ VPR r}a.wa .0.001
# import adam optimizer
from tensorflow.keras.optimizers import Adam
# compile model (define metrics and loss)
model.compile (
optimizer=Adam(learning rate=le-3),
loss="categorical crossentropy",
metrics=["accuracy"],
)

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

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

Epoch 1/30

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

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

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

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

137/137 [==============================] - 119s 866ms/step -
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loss: 2.2811 - accuracy: 0.9161 - val_loss:
Epoch 4/30
137/137 [==============================] -
loss: 1.6122 - accuracy: 0.9339 - val loss
Epoch 5/30
U7/1l57 [==m==s==s====s=====s===========] -
loss: 1.0704 - accuracy: 0.9440 - val_loss
Epoch 6/30
137/137 [==============================] -
loss: ©.7675 - accuracy: 0.9509 - val_loss
Epoch 7/30
e e = ————
loss: ©.5744 - accuracy: 0.9509 - val_loss
Epoch 8/30
e e = ————
loss: 0.4065 - accuracy: 0.9528 - val_loss
Epoch 9/30
137/137 [======================c=======] -
loss: 0.2160 - accuracy: 0.9638 - val_loss
Epoch 10/30
137/137 [======================c===oooc] -
loss: ©.2552 - accuracy: 0.9606 - val_loss
Epoch 11/30
137/137 [======================c===oooc] -
loss: 0.2015 - accuracy: 0.9651 - val_loss
Epoch 12/30
137/137 [======================c===oooc] -
loss: ©.1473 - accuracy: 0.9725 - val_loss
Epoch 13/30
e e [
loss: ©.1534 - accuracy: 0.9656 - val_loss
Epoch 14/30
e e —— I
loss: ©.1315 - accuracy: 0.9734 - val_loss:

2.2661 - val_accuracy:

119s 867ms/step -

: 3.8654 - val_accuracy:

120s 877ms/step -

: 1.6559 - val_accuracy:

120s 875ms/step -

: 1.3920 - val_accuracy:

120s 872ms/step -

: 1.2669 - val_accuracy:

119s 872ms/step -

: 1.1800 - val_accuracy:

118s 864ms/step -

: 0.7624 - val_accuracy:

119s 865ms/step -

: 0.4897 - val_accuracy:

118s 864ms/step -

: 0.4510 - val_accuracy:

121s 880ms/step -

: 0.3458 - val_accuracy:

121s 88@ms/step -

: 0.5945 - val_accuracy:

120s 876ms/step -

0.4655 - val_accuracy:

(<]

.9186

.8648

.9214

.9255

.9021

.9145

.9379

.9421

.9476

.9352

.9297

.9407
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Epoch 15/30
137/137 [==============================] -
loss:
Epoch 16/30
137/137 [==============================] -
loss:
Epoch 17/30
137/137 [==============================] -
loss:
Epoch 18/30
e e = ————
loss:
Epoch 19/30
e e = ————
loss:
Epoch 20/30
e e = ————
loss:
Epoch 21/30
137/137 [==============================] -
loss:
Epoch 22/30
137/137 [======================c===oooc] -
loss:
Epoch 23/30
137/137 [======================c===oooc] -
loss:
Epoch 24/30
el e [
loss:
Epoch 25/30
137/137 [=====================—========] -
loss:

Epoch 26/30

0.1127 - accuracy: 0.9661 - val loss:

0.1198 - accuracy: 0.9716 - val loss:

0.1046 - accuracy: 0.9771 - val_loss:

0.0872 - accuracy: 0.9761 - val_loss:

0.1116 - accuracy: 0.9752 - val_loss:

0.1261 - accuracy: 0.9729 - val_loss:

0.0840 - accuracy: 0.9748 - val_loss:

0.0942 - accuracy: 0.9761 - val_loss:

0.1207 - accuracy: 0.9656 - val_loss:

0.0959 - accuracy: 0.9729 - val loss:

0.0945 - accuracy: 0.9748 - val_loss:

121s 882ms/step -

0.3728 - val_accuracy:

121s 882ms/step -

0.4312 - val_accuracy:

120s 875ms/step -

0.4035 - val_accuracy:

119s 870ms/step -

0.8248 - val_accuracy:

120s 874ms/step -

0.3309 - val_accuracy:

120s 877ms/step -

0.5384 - val_accuracy:

119s 869ms/step -

0.5690 - val_accuracy:

119s 868ms/step -

0.3517 - val_accuracy:

120s 876ms/step -

0.2871 - val_accuracy:

118s 864ms/step -

0.4589 - val_accuracy:

119s 867ms/step -

0.3964 - val_accuracy:

.9186

.9476

.9393

.9145

.9393

.8924

.9366

.9448

.9434

.9366

.9490
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137/137 [==============================] - 119s 871ms/step -

loss: ©0.1039 - accuracy: 0.9761 - val_loss: 0.3048 - val_accuracy: 0.9393

Epoch 27/30

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

loss: ©.0905 - accuracy: 0.9739 - val loss: 0.3308 - val_accuracy: 0.9407

Epoch 28/30

137/137 [[==============================I] == 120} 873ms//sitep) -

loss: ©.0757 - accuracy: 0.9766 - val loss: ©.1871 - val_accuracy: 0.9517

Epoch 29/30

137/137) [[==============================I] " == 119si 871ms/sitep’ =

loss: ©0.1012 - accuracy: 0.9688 - val_loss: ©0.7361 - val_accuracy: 0.9297

Epoch 30/30

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

loss: ©.0713 - accuracy: 0.9780 - val_loss: 0.3497 - val_accuracy: 0.9434

uad Lol
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e Melanocytic nevi, Melanoma,
e Benign keratosis-like lesions,
e Basal cell carcinoma,

e Actinic keratoses,
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e Vascular lesions, and

e Dermatofibroma
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In [1
%matplotlib inline

import matplotlib.pyplot as plt

import numpy as np

import pandas as pd

import os

from glob import glob

import seaborn as sns

from PIL import Image

np.random.seed(123)

from sklearn.preprocessing import label_binarize
from sklearn.metrics import confusion_matrix
import itertools

import keras

from keras.utils.np_utils import to_categorical # used for converting labels to one-hot-e
ncoding

from keras.models import Sequential

from keras.layers import Dense, Dropout, Flatten, Conv2D, MaxPool2D

from keras import backend as K

import itertools

from keras.layers.normalization import BatchMormalization

from keras.utils.np_utils import to_categorical # convert to one-hot-encoding

from keras.optimizers import Adam

from keras.preprocessing.image import ImageDataGenerator
from keras.callbacks import ReducelLROnPlateau

from sklearn.model_selection import train_test_split

Keras 5 Sklearn s Pandas s Numpy s Matplotlib <ol oda Jouis

#1. Function to plot model’'s validation loss and validation accuracy
def plot_model_history(model_history):

fig, axs = plt.subplots(1,2,figsize=(15,5))

# summarize history for accuracy

axs[@].plot(range(1,len(model_history.history['acc’])+1),model_history.history[ acc'
D

axs[@].plot(range(1,len(model_history.history['val_acc'])+1),medel_history.history[
‘val_acc'])

axs[@].set_title( 'Model Accuracy’)

axs[@].set_ylabel('Accuracy')

axs[8].set_xlabel( 'Epoch")

axs[8].set_xticks(np.arange(1, len(model_history.history['acc'])+1),len(model_history
.history[ 'acc'])/18)

axs[@].legend([ ' 'train', 'val'], loc='best')
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# summarize history for loss

axs[1].plot(range(1,len(medel_history.history['loss'])+1),model_history.history['los
s'])

axs[1].plot(range(1,len(model_history.history['val_loss’])+1),medel_history.history[
‘val_loss'])

axs[1].set_title('Model Loss')

axs[1].set_ylabel( 'Loss')

axs[1].set_xlabel( 'Epoch’)

axs[1].set_xticks(np.arange(1,len(model_history.history[ 'loss'])+1),len(model_histor
y.history['loss'])/18)

axs[1].legend([ 'train', 'val'], loc='best')

plt.show()

dn Uasdl g vl g el Uas) Ldoenall o Gl 85 | T o ) Ul G Sl
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base_skin_dir = os.path.join('..', 'input’)

# Merging images from both folders HAM108666_images_partl.zip and HAM16666_images_part2.zip

into one dictionary

imageid_path_dict = {os.path.splitext(os.path.basename(x))[@]: x
for x in glob(os.path.join(base_skin_dir, "*', "*.jpg'))}

# This dictionary is useful for displaying more human-friendly labels later on

lesion_type_dict = {

‘nv': 'Melanocytic nevi'

‘mel’ : 'Melanoma’,

‘bkl’: 'Benign keratosis-like lesions ',
'bee’ : ‘Basal cell carcinoma’

‘akiec': ‘Actinic keratoses’®,

‘vasc': 'Vascular lesions',

'df': 'Dermatofibroma

}
gJaL}ALB 9Li$l P;fj e CLJJL:J| 19‘}QJ?=A g§~LL?=‘ [t r:f ag:JLSL:JJ Jd>lg ydae gst ngy&Z?tL
Addedeal) 15 Aol Slanaid] o Canlis

Laialeog ULl 62138 8Ll 6glnall

skin_df = pd.read_csv(os.path.join(base_skin_dir, 'HAM18888_metadata.csv'))
# Creating New Columns for better readability
skin_df['path’] = skin_df['image_id'].map(imageid_path_dict.get)

skin_df[ 'cell_type'] = skin_df['dx'].map(lesion_type_dict.get)
skin_df[ 'cell_type_idx'] = pd.Categorical(skin_df[ cell_type']).codes
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skin_df.head()

lesion_id image_id dx  dx_type age sex localization  path
0  HAM_D000118 SIC_0027419 bkl  histo B0.0 male scalp Jinputham10000_images_part_1/ISIC_0027419.jpg
1 HAM_0000118 SIC_0025030 bkl histo 80.0 male scalp Jinputham10000_images_part_1/ISIC_0025030.Jpg
2 HAM_ 0002730 SIC 0026769 bkl histo B0.0 male scalp Jinputham10000 images part 1/ISIC_0026769.jpa
3  HAM_0002730 SIC_0025661 bkl histo B0.0 male scalp finputham10000_images_parl_1/SIC_0025661.jpg
4 HAM_0001466 SIC_0031633 Dbkl histo 75.0 male ear Jinputham10000_images_part_2/SIC_0031633.Jpg

bl @A G :4 6ginA

skin_df.isnull().sum()

lesion_id
image_id
dx
dx_type

sex
localization
path

cell type
cell type_idx
dtype: int64
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fig, ax1 = plt.subplots(1, 1, figsize= (18, 5))
skin_df['cell_type'].value_counts().plot(kind='bar', ax=ax1)

<matplotlib.a ._subplots.A Subplot at @
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skin_df['dx_type'].value_counts().plot(kind='bar")
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skin_df['lecalization’].value_counts().plot(kind="bar’

<matplotlib.axes._subplots.AxesSubplot at @x7fa7adf89668>
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skin_df['age'].hist(bins=48)

<matplotlib.axes._subplots.AxesSubplot at @x7fa7adea9588>
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skin_df['image'] = skin_df['path'].map(lambda x: np.asarray(Image.open(x).resize( (188,75

M)

skin_df.head()

lesion_id image_id dx dx_type age sex localization  path

0 HAM 0000118 ISIC_ 0027419 bkl histo 800 male scalp finputham10000_images_part_1/ISIC_0027419 jpg
1 HAM_0000118 ISIC_0025030 bkl histo 80.0 male scalp .finputham10000_images_part_1/ISIC_0025030.jpg
2 HAM_0002730 ISIC_0026769 bkl histo 80.0 male scalp ./inputham10000_images_part_1/ISIC_0026769.jpy

Al 3l o § 55 o odiedl SN o goes 330l 250 Ll Sy (V)

n_samples = 5
fig, m_axs = plt.subplots(7, n_samples, figsize = (4*n_samples, 3%7))
for n_axs, (type_name, type_rows) in zip(m_axs,
skin_df.sort_values(['cell_type']).groupby( 'cel
1 type')):
n_axs[@].set_title(type_name)
for c_ax, (_, c_row) in zip(n_axs, type_rows.sample(n_samples, random_state=1234).it
errows()):
c_ax.imshow(c_row[ 'image'])
c_ax.axis('off')
fig.savefig('category_samples.png’', dpi=300)

Actinic keratoses

Basal cell carcinoma

Benign keratosis-like lesions

Juwiallg wyjail elegono rouutdi ;7 6glas i

x_train_o, x_test_ o, y train_o, y test o = train_test_split(features, target, test size=
0.28, random_state=1234)
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x_train = np.asarray(x_train_o[ "image'].tolist())
x_test = np.asarray(x_test_o[ 'image'].tolist())

x_train_mean = np.mean(x_train)
x_train_std = np.std(x_train)

x_test_mean = np.mean(x_test)
X_test_std = np.std(x_test)

¥_train = (x_train - x_train_mean)/x_train_std
X_test = (x_test - x_test_mean)/x_test_std

Ll 2l e Aol o5 Ao grall ol o - SbIL X test X train &3 o
Label Encoding 6uoauil jio i :9 6ginall
e, m Mol Ol s 615Y dtksed) ) SR o dlo ol wdn Gobonil] (g 500

# Perform one-hot encoding on the labels
y_train = to_categorical(y_train_o, num_classes = 7)
y_test = to_categorical(y_test_o, num_classes = 7)

ety Slgie (o banill 0l 35 15 .6 J) 0
52 0 G iUlg i yall found) 110 Sglnall

x_train, x_validate, y_train, y_validate = train_test_split(x_train, y_train, test_size
= 8.1, random_state = 2)

# Reshape image in 3 dimensions (height 75px, width 168px , canal 3)
x_train = x_train.reshape(x_train.shape[@], *(75, 168, 3))

X_test = x_test.reshape(x_test.shape[@], *(75, 188, 3))

x_validate = x_validate.reshape(x_validate.shape[®@], =*(75, 188, 3))

oro Gl e parmad & BVl 0 10 = res e e ST S o) o o
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Convolution -> pooling -> flatten -> full connection
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# Set

the

CNN model

# my CNN architechture is In -z [[Conv2D->relu]#*2 -> MaxPool2D -> Dropout]#2 -> Flatten ->

Dense -> Dropout -> Out
input_shape = (75, 180, 3)
num_classes = 7

model = Sequential()

model.add(Conv2D(32, kernel_size=(3, 3),activation='relu’,padding = ‘Same’, input_shape=i
nput_shape))

model.add(Conv2D(32, kernel_size=(3, 3), activation='relu’', padding = ‘Same’,))
model.add(MaxPool2D(pool_size = (2, 2)))

model.add(Dropout(6.25))

model.add(Conv2D(64, (3, 3), activation='relu',padding = 'Same'))

model.add(Conv2D(64, (3, 3), activation='relu',padding = 'Same'))

model.add (MaxPool2D(pool_size=(2, 2)))

model.add(Dropout(6.48))

model
model
model
model
model

.add(Flatten())

.add(Dense(128, activation='relu'))
.add(Dropout(©.5))

.add (Dense(num_classes, activation='softmax’))
.summary()
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# Define the optimizer
optimizer = Adam(1lr=0.881, beta_1=8.9, beta_2=8.999, epsilon=None, decay=8.8, amsgrad=Fa
1se)

# Compile the model
model.compile(optimizer = optimizer , loss = "categorical_crossentropy”, metrics=["accur
acy"])

# Set a learning rate annealer

learning_rate_reduction = ReduceLROnPlateau(monitor='val_acc',
patience=3,
verbose=1,
factor=8.5,
min_lr=0.808881)
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# With data augmentation to prevent overfitting

datagen = ImageDataGenerator(
featurewise_center=False, # set input mean to @ over the dataset
samplewise_center=False, # set each
featurewise_std_normalization=False
samplewise_std_normalization=False, #
zca_whitening=False, # appl f
rotation_range=18, # ran
zoom_range = 8.1, # Rar

7

ZCA

width_shift_range=0.1, # re shift images horizontally (fraction of total w
idt

height_shift_range=8.1, # randomly shift images vertically (fraction of total he
igh

horizontal_flip=False, # r: ly flip images

vertical_flip=False) # ran

flip images

datagen.fit(x_train)
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epochs = 508

batch_size = 1@

history = model.fit_generator(datagen.flow(x_train,y_train, batch_size=batch_size),
epochs = epochs, validation_data = (x_validate,y_validate

).

verbose = 1, steps_per_epoch=x_train.shapel[8] // batch_siz

, callbacks=[learning_rate_reduction])

Epoch
21/721 [

val_lo

val_acc:

.6848

171/721 [
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loss, accuracy = model.evaluate(x_test, y_test, verbose=1)

loss_v, accuracy_v = model.evaluate(x_validate, y_validate, verbose=1)
print(“"Validation: accuracy = %f ; loss_v = %f" % (accuracy_v, loss_v))
print("Test: accuracy = %f ; loss = %f" % (accuracy, loss))

model.save( 'model.h5")

2083/20883

. accuracy = 8.785 loss_v

Test: accuracy = 8.764853 ; loss = 6.616
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plot_model_history(history)
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# plot the confusion matrix
plot_confusion_matrix(confusion_mtx, classes range(7))

Confusion matrix
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Dog’s Breed Groc)l rodcil pladaiwl olUA) &l ayani (8

Identification using Deep Learning
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https://www.kaggle.com/c/dog-breed-identification
https://www.kaggle.com/c/dog-breed-identification
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pip install numpy, pandas, opencv-python , tensorflow, matplotlib ,
sklearn
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1) python: 3.8.5 (or 3.x)
2) tensorflow: 2.3.1

3) opencv: 4.1.2

4) sklearn: 0.24.2

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

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

import numpy as np

import pandas as pd

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

from sklearn.preprocessing import LabelEncoder

from tensorflow.keras.models import load model, Model

from tensorflow.keras.optimizers import RMSprop

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

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

.Ul cgono wlo Julnj :2 dghAll
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#read the csv file

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

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

test file = 'test/'
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id

(bl de gazes alo

breed

2 |000bec180eb18c7604dcecc8fe0dbaldy
3 |001513dfcb2ffafc82cecf4d8bbabald7

4 |001cdf01b096e06d78e9e5112d419397
5 (00214f311d5d2247dodfedfe24b2303d
6 |(0021f9ceb3235effd7fecde f7538ed62

7 |002211c81b498ef88e1b40b%abfé4e1d

boston_bull

dingo

pekinese

bluetick
golden_retriever
bedlington_terrier

& |00290d3e1fdd27226ba27a8ce248cess bedlington_terrier
9 |002a283a315af96eaecale28e/163b21b borzoi
10 |003df8b8a8b05244b1d920bb6cf45119 baseniji
11 [0042188c895a2f14ef64a918ed9c7bb4 scottish_deerhound
12 [004396df1acd0f1247b740ca2b14616e shetland_sheepdog
13 [0067dc3eab0b3c3ef0439477624d85d6 walker_hound
14 |00693b8bc2470375cc744a6391d397ec maltese_dog
15 |006cc3ddb9dc1bd827479569fcde52de bluetick
16 (0075dc49dab4024d12fafe67074d8a81 norfolk_terrier
17 |00792e341f3c6eb33663e415d0715370 african_hunting_dog
18 [007b5a16db9d9ffad7ad39982703e429 wire-haired_fox_terrier
19 |007b8a07882822475a4ce6581e70b1f8 redbone
20 [007ff9a78eba2aebb558afealdas1c469 lakeland_terrier

_ 21 |008887054b18ba3c7601792bba453cc3 boxer

L Lol UL s gazes (63 32 podl ST YD ¢l 5T e o G Uses
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#check the total number of unique breed in our dataset file
print ("Total number of unique Dog Breeds
:",len(df labels.breed.unique()))

> Total number of unique Dog Breeds : 120

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

num breeds = 60

im size = 224

batch size = 64

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

golden_retriever , german_short-haired_pointer , french_bulldog , eskimo_dog , english_springer

english_foxhound , dingo , dandie_dinmont , collie , clumber

chihuahua , cardigan , bull mastiff , briard , boxer

boston_bull , border_terrier , bluetick , blenheim_. i _mountain_dog

beagle , basenji , appe 1ler , airedale , afghan_hound
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s ks WO SV e Gltes B 60 patiini olu L2350 LS
Bl e sdeladl dxbe dig Lyl e dpedl Lodls Bae SN YL
S o (g 50 U UL i o 3 an .pandas ‘Value_counts()’
s sl YL el

231

#get only 60 unique breeds record

breed dict = list(df labels['breed'].value counts().keys())
new list = sorted(breed dict, reverse=True) [:num breeds*2+1:2]
#change the dataset to have only those 60 unique breed records
df labels = df labels.query('breed in @new list')
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#create new column which will contain image name with the image
extension
df labels['img file'] = df labels['id'].apply(lambda x: x + ".jpg")

HEHESEN]

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

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

4 0021f9ceb3235effd7fcde77538ed62 golden_retriever 0021f9ceb3235effd7fcde7{7538ed62.jpg

8 003df8b8a8b05244b1d920bb6cf451f9 baseniji 00! 05244b1d920! 45119.jpg
9 0042188c895a2f14ef64a918ed9c7b64 ERlE ICEET L BTG 004 2 188c895a2f14ef64a918ed9c7b64. jpg
10 004396df1acd0f1247b740ca2b14616e EUEHERREREERG YN 004 396df1acd0f1247b740ca2b 146 16e.jpg
11 0067dc3eab0b3c3ef0439477624d85d6 walker_hound 0067dc3eab0b3c3ef0439477624d85d6.jpg
1200693b8bc2470375¢cc744a6391d397ec maltese_dog 00693b8bc2470375cc744a6391d397ec.jpg|
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#create a numpy array of the shape

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

#this will be input for model

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

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

#read the image file and convert into numeric format

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

#we will get array with the shape of

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

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

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

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

img array = preprocess input (np.expand dims(np.array(img[...,::-

1].astype(np.float32)) .copy (), axis=0))
#update the train_x variable with new element
train x[i] = img _array

338 0 S pn il Ay - 2l Gy 63 by ol Breed s gae 225 J) Lol b
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#This will be the target for the model.
#convert breed names into numerical format
train y = encoder.fit transform(df labels["breed"].values)

Juiallg uyjall ulegoao 5 6gaall

s Sl sazres ) Lo sl i (358l AV Ml Sl sazes enad O
izl 720 5 oyl SULIN Il e 780 plaind wims oo <20:80 &t L
RERN RPN

23 S

#split the dataset in the ratio of 80:20.

#80% for training and 20% for testing purpose

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

train test split(train x,train y,test size=0.2,random state=42)
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#Image augmentation using ImageDataGenerator class

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

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

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

test generator = test datagen.flow(x_test,
y_test,
batch size=batch size)
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#building the model using ResNet50V2 with input shape of our image
array
#weights for our network will be from of imagenet dataset
#we will not include the first Dense layer
resnet = ResNet50V2 (input shape = [im size,im size, 3],
weights='imagenet', include top=False)
#freeze all trainable layers and train only top layers
for layer in resnet.layers:
layer.trainable = False

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

x = BatchNormalization () (x)

x = GlobalAveragePooling2D () (x)

x = Dropout (0.5) (x)

#add fully connected layer

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

x = Dropout (0.5) (x)
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#add output layer having the shape equal to number of breeds
predictions = Dense (num breeds, activation='softmax') (x)

#create model class with inputs and outputs

model = Model (inputs=resnet.input, outputs=predictions)
#model . summary ()
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https://storage.googleapis.com/tensorflow/keras-
applications/resnet/resnet5ov2_weights_tf_dim_ordering_tf kernels_notop.hs
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#epochs for model training and learning rate for optimizer
epochs = 20
learning rate = le-3

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

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

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

(ol Sl

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

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

Epoch

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

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

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

#get the image of the dog for prediction

pred img path = 'rottweiler.jpg'

#read the image file and convert into numeric format

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

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

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

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

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

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

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

A &J 1w 2T ila Ao

rottweiler

uaaloll

L)) ISl iy IS5 ) g pn L Ty 3 500 oy Lo el s
5,5 23 60 LT LY as ol 4a5 780.50 B e L 13 . ResNet50V2 (il
ol sue BL) ASley L hts dd> 20y [l Ol gazeny Copdild SV e Laid
el B3 B3l ) Gl YL



m I roe il ol 6éd olaAiuwly &6l I JUAD e @il

I plcily yghl &d) plariwl aoiipl Juall ye @iiiall (9

Detecting Fake News with Python and Machine Learning
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pip install numpy pandas sklearn
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C:\Users\DataFlair>jupyter lab

Oladadl frdsd Lealddenal g 3000 (&,u B>y £ L] (S B et 350 (g s
o Ll sty 5 does I Sleddadl e s3dae Jlaud Lais) Gl Lol does I
.Shift + Enter
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import numpy as np

import pandas as pd

import itertools
sklearn.model selection import train test split

sklearn.feature extraction.text import TfidfVectorizer
sklearn.linear model import PassiveAggressiveClassifier
sklearn.metrics import accuracy score, confusion matrix

from
from
from
from

(.

ot
I

=
o

C @ 127.0.0.1:3888/lab

File Edit Wiew

Run  Kernel Tabs Seftings Help

B Console 5

x

Python 3.7.3 (defasult, Apr 24 2819, 15:29:51) [MSC v.1915 64 bit (AMDE4)]
Type 'copyright®, ‘credits’ or ‘license’ for more information

IPython 7.6.1

-- An enhanced Interactive Python. Type '?' for help.

#DataFlair - Make necessary imports

import numpy as np
import pandas as pd
import itertools

from
from
from
from

sklearn.model_selection import train_test_split

sklearn.feature_extraction.text import TfidfVectorizer
sklearn.linear_model import PassiveAggressiveClassifier
sklearn.metrics import accuracy_score, confusion_matrix

5 Jsls <ULl S8 e s (DataFrame Gobldl 1,5 Les (oY1 :2 35kl

#Read the data
df=pd.read csv('D:\\DataFlair\\news.csv")

#Get shape and head

df.shape
df.head ()

#Read the data

.ijk>=w

df=pd.read_csv("D:\\DataFlair\\news.csv")

#Get shape and head

df.shape
df.head()

Unnamed: 0 title text label
0 8478 You Can Smell Hillary's Fear Daniel Greenfield, a Shillman Journalism Fello... FAKE
1 10294 Watch The Exact Moment Paul Ryan Committed Pol... Google Pinterest Digg Linkedin Reddit Stumbleu.. FAKE
2 3608 Kerry to go to Paris in gesture of sympathy U5, Secretary of State John F. Kerry said Mon... REAL
3 10142 Bernie supporters on Twitter erupt in anger ag... — Kaydee King (@KaydeeKing) November 9, 2016 T..  FAKE
4 875 The Battle of New York: Why This Primary Matters lt's primary day in New York and front-runners.. REAL

DataFrame ;o bl Jeo foax! 135 ksl

#DataFlair - Get the labels
labels=df.label
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labels.head/()

#hataFlair - Get the lLabels
labels=df.label
labels.head()

2 FAKE
1 FAKE
2 REAL
3 FAKE
4 REAL

Mame: label, dtype: object

.)%x;b\Tﬁ)dﬂgDLDjAQ@AL;lCJUE#|19}»2=Arlj ﬂiégklﬁﬂ
#DataFlair - Split the dataset

x_train,x _test,y train,y test=train test split(df['text'], labels,
test _size=0.2, random state=7)

#DataFlair - Split the dataset
¥_train,x_test,y_train,y_test=train_test_split(df['text’'], labels, test_size=0.2, random_state=7)

Lol ¥I &) e stop words <8 55 S TfidfVectorizer ¢ g U ges 15 6 slasdl
S 3320l by Sldhadl Jabns qiw) 0.7 iy Slizeall SIS padl ass
Godlas I3 g o 1 A1 B 50 28V OLSUL a8 501 LS (o]
B sias I I3V Sltindd| o s sazes ThidfVectorizer J y s dagall il oL

TF-IDF &l ye

Jdvectorizer J: <y R Jvectorizer g5 fit cod o oY

#DataFlair - Initialize a TfidfVectorizer
tfidf vectorizer=TfidfVectorizer (stop words='english', max df=0.7)

#DataFlair - Fit and transform train set, transform test set
tfidf train=tfidf vectorizer.fit transform(x train)
tfidf test=tfidf vectorizer.transform(x test)

#DataFlair - Initialize a TfidfVectorizer
tfidf wectorizer=TfidfVectorizer(stop_words="english', max_df=0.7)

#DataFlair - Fit and transform train set, transform test set
tfidf_train=tfidf_vectorizer.fit_transform({x_train)
tfidf_test=tfidf_vectorizer.transform(x_test)
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e e @3S . PassiveAggressiveClassifier Zogy pston (5 day 16 35kl

.y train y tfidf train

e BAl ey TfidfVectorizer oo LVl s sara Lo (&3 ae
.sklearn.metrics :» accuracy score()

#DataFlair - Initialize a PassiveAggressiveClassifier
pac=PassiveAggressiveClassifier (max iter=50)
pac.fit (tfidf train,y train)

#DataFlair - Predict on the test set and calculate accuracy
y _pred=pac.predict (tfidf test)

score=accuracy score(y test,y pred)
print (f'Accuracy: {round(score*100,2)}%")

#ataFlair - Initialize a PassivedggressiveClassifier
pac=PassiveAggressiveClassifier({max_iter=58)
pac.fit(tfidf_train,y_train)

#ataFlair - Predict on the test set and calculate accuracy
y_pred=pac.predict(tfidf_test)
score=accuracy_score(y_test,y_pred)

print (f'Accuracy: {round{score¥18@,2)1%")

Accuracy: 92.82%
Do VI B aan ol Les 3 350l M e 192,82 85 o Lo 17 5,k
.i>%>uan)1ﬂbUJ\Cbgﬂ?gytgchgvhJ‘Jiasajuﬁjﬁﬁggﬁvdj4znu

#DataFlair - Build confusion matrix
confusion matrix(y test,y pred, labels=['FAKE',6 'REAL'])

#ataFlair - Build confusion matrix
confusion matrix(y_test,y pred, labels=['FAKE','REAL'])

array([[589, 49%9],
[ 42, 587]], dtype=int&4)

[ ]

425 i Ll fad 5875 (i i pe g 589 Lol (3 5l 1ia IS5 e U
A3 e fed 495 &3S dyln)
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uadloll

sl Ly 2 gares LI Wl 000 plieinly Aisall HLYI GLEST Laled o5l
sy PassiveAggressiveClassifier £.gv L3y (TfidfVectorizer jadaw Ll
19282 Wajlaie 353 Je Jgamadl o1 by il L3 gl
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Pneumonia §ro.c)l ol plaaiwl sgipl lalll @b (10
Detection using Deep Learning

k> 5,0 585 Pneumonia s 5 )1 oledV) o b dlin Jo jrilin dliadl ods b
S S T Sl S las b e ale mius LegedST T s Il (sao] Biony 5
AxsI Ly degores Il 03 Lpl) A1 &l 203 g o Sy a8 )1 5 0 eSS
Sl ety s Aies Lo a0 e g 15 Kaggle oo siall Lo
B QL osw oo ol 3503 L3k p 52 " Normal gals” 5 " Pneumonia s 5
S5 SNl e Sl Y 5T 55 0 SVl e Bliae Lasdl pSTI3] L

bl cilgalll

s Sl e plasea¥l dgw (CNIN) LS nas 80545 61 :'VGG16
Sloul Gpdind Gasds 480 DLy 050 dage by ImageNet Godiciuns
A5l s L3 e Gl el

35 e 50 Geond) oadl o skl sa i Transfer learning (TL) odf J& o
L5 8ol 5 USCe o o8 Al 26 el (355 5 o Byt e 3502
Gl 8 nadl i e Wil o Bada dilides SULy Ol sazes s
e Gl Bglows ke ImageNet Gidses 28 1000 e Gl e L3
N

:22g.0Jl Ay jloLo

GeeksforGeeks
" - ) - (Chest X-Ray Dataset

}

Pre Processing the Images
Splittingimages into Training set and Testing Set

J

CNN Classification Model:
(=3

Activation Functions

Flattening Layer

Fully Connected Layers with
Activation Functions.

Compiling model using Adam optimizer, Categorical
cross-entropy loss function and softmax activation

Storethe Madel
Load the Model
| Contributed 3y,
@ v xroyimpn P Edula Vinay Kumar Reddy
T neumon
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:8uglinoJl cilangl
i e skl szl Gexs Gaedd) ol 0l suss LGl iKeras e
OSas e CJ‘“TJ el el ol =3bed JuS Jaad 03L25) o3 . TensorFlow
tle xy (TensorFlow ded Je Jexs Keras of didsd 1k . o glarlly o)
IDE | JaJel ol sV eS| aeslall ads i) N0 TensorFlow o

.Terminal

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

Jooo keras psedl Epgpall Sl jer olaul (B0 i20 dskedl
o Lo Gle Ts,8 ¢ ewiew &2 ly Flattens Denses Models ImageDataGenerator
VGG16 2 3oy Lod BUL 35801 Jomems o5 &Sl ol i aits Lo opony &

.resnetb0s VGG19,

from keras.models import Model

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

from glob import glob

Dolaned ol oo lag (224 x 224 (g1 13y 50 e ol (U5 Sy 13 55kl
eI BBl s bgn 5 sl s RGB g3 o Jont T e J& VGG6. 3
kel
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IMAGESHAPE = [224, 224, 3]
training data = 'chest xray/train'
testing data = 'chest xray/test'

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

.VGG16 J|

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

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

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

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

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

sLasl s p it ALl slasell (V15 IV (s sal) Gy a3 5V 527 8 sl
s softmax laiis dls - sﬁ;\!\ adall Cins 155 flattened layer o il
Ly Lol E AN b g6 s sedl Ol se ] len(classes)

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

Gnes Lakie o3 gad ¢ i Gs W IS 522015 VGG b oy 01 p sins 18 5 shasill
.waw@sﬁ,imw\jbwgiw‘Cs,u\u&uw

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

redl el g o3l Zote pliseialy L 505 compile oy p sk OV 19 8 glasull

&

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

)
Keras J] by ol SULI de sazes ol ol Lils oty (23 500l e dny 1108 ghasl
Jor el pieis A3LS| ol s sLASY  Kleras JImageDataGenerator el
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Jldslicw oda (zoom range .S3| shear range ,ed)l rescale L&l 8sle|
JL\ZD-Y\) %)Jﬂ‘&l:-f

from keras.preprocessing.image import ImageDataGenerator

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

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

.Not Pneumonia & J| oI5 ;&

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

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

validation steps=len(test set)

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

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

518 gl Bodl Ldlnadl s 85 9ol 131 5910 BLesT (U1 25 50l iy 03 :15 8 plas
- model.predict Odlls plidenls Lad gol Ldany Al Ol oeall o (o

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

from keras.applications.vggl6é import preprocess input

import numpy as np

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

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

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

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

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

print ('Person is safe.')
else:

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

JoJl e il
Pneumonia.py:

from keras.models import Model

from keras.layers import Flatten, Dense

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

import matplotlib.pyplot as plot

from glob import glob

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

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

include top=False)

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

training data = 'chest xray/train'

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

for each layer in vgg model.layers:

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

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

loss="categorical crossentropy',

optimizer="'adam',

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

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

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

batch size = 4,

class _mode =
'categorical')

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

target size (224,
224),

batch size = 4,

class mode =
'categorical')

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

Test.py:

from keras preprocessing import image

from keras.models import load model

from keras.applications.vggl6 import preprocess input

import numpy as np

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

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

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

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

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

print ('Person is safe.')
else:

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

1l el

1ol ) st 5,0 o

https://media. geeksforgeeks. org/wp-content/uploads/20220222002658/Output. mp4? =1
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Color Detection OpenCVgPandas olaaiwl ol @LiiAal (11
using Pandas & OpenCV

relial) o 2l o s 1IN o i 5y $ns o o 500 055
sl e 2l G5, Color detection ol Y1 BLEST dal g5 2l i IS
o Als sl 2 Sl (e ddall FB151S aelisend o LS

¢ yoll BLiLi4l ga Lo

g Loga odn Lo SIS ol Jay 051 (6T ol o 2280 Bk g 03501 LSS
Gosly ge Jond 5 pblen o (a3 eS8 il ST 2 Al L
Fleadl Jla,Lay) Wigsgﬁﬂ\;}ﬁammt}m 08 e sl Loz 2 Go LY
ptin Ll clanly Bme ol gl oy a3 (W palall e 0051 e Liklos Oy 3
O slead BLESY Lo o ] &l Y i

= Picture T
I e e " Manage e
Hew tem = B

ugll g pito Jgo

e B J el M 0 ey Girded i oldin 1) GL2SY 0l 500
e 05 0B 5 O sl ol e (6 5 ULy ile L) 55 Mg LB 58 2L 51 o
a3 a5 O S e lnedl

bl dcgono

fad JS 5050 3 gaS 8520 3.555315 23V a1 4l 01T 3 ym 01N 0555
gl ?Q}U\%bﬁ@ﬁ}&ntﬁgqﬂ\é#bwﬁLAQS\;.ZSSQLOC,&’&M‘}QQ



111 alioll &y e Groc)l pdcll

e Lidesen i b 0 sale 16.5 o i Lo Bln . 16.581.375 = 256 * 256 * 256 52
Y oS0l lanl 0 S 0 s ) o by 2ol UL de azes (320501
RGB o3 e (5500 Ly e gorme ptwiis ol) o ol J] rlows L (G5

ol s e L Loldl SULI s sazead CSV cike d3-T 5 A lal Llad e

Colors Dataset

‘hexts RGB o8 oo B3 Gl 865 e colours.csv ke Janiy

duwlw il aulnioll
BeSiar Bl e 055 O o cgobandl 35801 plaseal s ol s te Ged) 43
-Pandas 5 OpenCV 5 0 b Gy sl 45

lgind 02k Gl g &) 5 2l 0 2L 5> » numpy 5 Pandas 5 OpenCV
skl B3l Gl pip ol a5 lils Lo

pip install opencv-python numpy pandas
QI BLILTAI - gyl 8 £g Lo 2Ly clghna
0V LS aSas 0 b Jedas lad) llas L Ld

hgéoll @loll néa ¢lag Jjii:1 6glaall
Color Detection Zip File

olake 3 e &;J»;AJ‘Jl?=OL§j1>e
Lo g pind s Il sdaaall 58— Color detection.py
A zellie 5,0 — Colorpic.jpg
Lo Lol ULl de garee Jo (g 5w ile — Colors.csv @

oaAilutedl 40 6 Jgn hleill :2 6ginall
8 pbls ) 50 sluns slls] LiSes argument parser sLi5Y argparse o5 pdscid oo

.
:JA}Y\¢?}n¢¢

import argparse

ap = argparse.ArgumentParser ()

ap.add argument ('-i', '--image', required=True, help="Image Path")

args = vars (ap.parse_args())
img path = args|['image']
#Reading image with opencv
img = cv2.imread (img path)


https://github.com/codebrainz/color-names/blob/master/output/colors.csv
https://drive.google.com/open?id=1pbiX55FY0ohdlGfLyed0SDZ6vGQPKNkW

OpenCV g Pandas olaaiwl gl GLitiAl 112

pandas go CSV wlo 62138 :3 6gnall

Ll wlike o diises Slles ol 2] J] oo bdkie LU 30k pandas 458 s
Les J&) .pandas DataFrame aloswy CSV ils pd.read_csv() & .CSV Jeo
Ay e I 5l 3 508 IS o) o

#Reading csv file with pandas and giving names to each column
index=["color","color name","hex","R","G","B"]

csv = pd.read csv('colors.csv', names=index, header=None)
638l ,Lc mouse callback ¢yan e’ :4 6ginAll
e s callback D> ¢yt ad (23 sy . S50V 8500 L 5,5 850 GLasl S

sl i & gd e asle sl

cv2.namedWindow ('image')
cv2.setMouseCallback ('image',draw_ function)

s callback @ls oy Lads "image” ool AL e Lalbl Lol o plasely

osledl d> Lus LS draw  function() ek

draw function dJla <Lyl :5 dglaAll

L] o) sl L Dl ladre 5 50 ade Janas g1 JuuSl 1gb 08 s
o3 e ade LI 5 8 ol IS5 Les i I G ] skl e ()
bl @2l (1Y) o i JI G g b o Ly s

def draw_function (event, x,y,flags,param):
if event == CV2.EVENT7LBUTTONDBLCLK:
global b, g, r,xpos,ypos, clicked
clicked = True
Xpos X
ypos Yy
b,g,r = img[y,x]
b int (b)
g int (g)
r int (r)

woJl ol (Le Jgna U délinedl uluin :6 6ghhall

e J3aodl RGB o3 0 0l ol W s 6,31 &l J] oo 0Y1r,g b o8 Lo
Bls o oy L5 O a3 e 0 Ui 1 (d) Blened] s <51 o
Los

Z@gad\ai@ UQLmsgng>-f%

d = abs(Red - ithRedColor) + (Green - ithGreenColor) + (Blue - ithBlueColor)
def getColorName (R,G,B):
minimum = 10000
for i in range(len(csv)):
d = abs(R- int(csv.loc[i,"R"])) + abs (G- int(csv.loc[i,"G"]))+
abs (B- int (csv.loc[i,"B"]))
if (d<=minimum) :



113 alioll &y e Groc)l pdcll

minimum = d
cname = csv.loc[i,"color name"]
return cname

68Ul (e 6 gl yAyc :7 dghhAll
26 SRGB (223 0N ol Cglo s im0 50 B S B e
G50 1585 pudeinall iy Ledis 308U e 55 ol s 5 ccV2.imshow () Ul plusenls

lps el 8BLI e ab e ) O30 ol e fuameiy St v AL e
.cv2.putText() s cv2.rectangle

while (1) :
cv2.imshow ("image", img)
if (clicked) :
#cv2.rectangle (image, startpoint, endpoint, color, thickness)
-1 thickness fills rectangle entirely
cv2.rectangle (img, (20,20), (750,60), (b,g,r), -1)

#Creating text string to display ( Color name and RGB values )
text = getColorName(r,g,b) + ' R='+ str(r) + ' G='+ str(g) + '
B='+ str(b)

#cv2.putText (img, text, start, font (0-7), fontScale, color,
thickness, lineType, (optional bottomLeft bool)
cv2.putText (img,
text, (50,50),2,0.8, (255,255,255),2,cv2.LINE_AA)
#For very light colours we will display text in black colour
if (r+g+b>=600) :
cv2.putText (img, text, (50,50),2,0.8,(0,0,0),2,cv2.LINE AA)

clicked=False
#Break the loop when user hits 'esc' key
if cv2.waitKey (20) & OxFF ==27:

break

cv2.destroyAllWindows ()

ugi!L., .I |"..'-..:86I .II

o ST el e se e 0l ile fais Sy sdnedl 0L g0 OV JucS]
slae] ) aorlow <b 5T s 35 gl CSSTI] L " Ao Ml pltaly 3 50 5ls sllas]
15 poal) JalSI Lol

python color detection.py -i <add your image path here>
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B Command Prompt - python calor_detection.py -i colorpicjpg

ataflair projects\color detection>

color detection’ color_detection.py (160

numpy
pandas
argpar

read _csv('

i range (len(csv) ) :
abs (R- int (csv.loc[i,"F
minimum) :

thon color_detection.py




T TRp—

e(1):

ovZ.imshow("image", img)

(clicked) :

#cv2.rectangle (image, startpoint, endpoint, color, thickness)-1 fills entire rectangle
cv2.rectangle (img, (20,20), (750,60), (b,g,x), -1)

#Creating text string to display( Color name and RGB values )
text = getCeolorName(r,g,b) + ' E='+ str(r) + ' G='+ str(g) + ' B='+ str(b)

#cv2.putText (img, text, start, font (0-7), fontScale, color, thickness, lineType )
cv2.putText (img, text, (50,50),2,0.8,(255,255,255),2,cv2.LINE_AA)
#For very light colours we will display text in black colour
Lf (r+gtb>=600) :
cv2.putText (img, text, (50,50),2,0.8,(0,0,0),2,cv2.LINE_AR)

clicked=Fa

#Break the loop when user hits 'esc' key

cvZ.waitKey (20) & OxFF ==27:

cvZ.destroyAllWindows ()

Ln: 59 E:k;
Ol el

S G5 el B jmd 3L G55 g e 15,50

7 image - o x



https://data-flair.training/blogs/wp-content/uploads/sites/2/2019/12/import-cv2.png
https://data-flair.training/blogs/wp-content/uploads/sites/2/2019/12/import-cv2.png
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|
Royal Blue (Traditional)

Ui loll

b gl 1Sy STy OV e Lals gabandl 5 Sl me 1 Ol g e B
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Road Crack groc)l ppleil plaaiwl duphll oleani @ik (12
Detection using Deep Learning

Gl 8 alean Ul Al

pde s el SIS Bl it 13 GBI 351 o Ll S5l e oo
Bl o U § gy oo o3l ol amy 016 (23 s oLs D dl 3Ll cp L]
Slaally OIS Bl s sl g8 J] el G lall Al (6355 O S
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from matplotlib import pyplot as plt

import cv2

import numpy as np

from PIL import Image

import pandas as pd

import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow.keras import layers, callbacks, optimizers
from sklearn.metrics import confusion_matrix, f1_score
from tensorflow import keras

import os, shutil

import random

from PIL import Image

wblldcgoao
Alouls Ao T e gt 0585 g0 1 40 (o SULIL e gozen S5
lwget "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-

admin/Road_Crack_DCSV9HG.zip"
lunzip -qo "Road_Crack.zip"
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UL o d’
data_dir = 'Road Crack/'

batch_size = 64
# image_size = (32, 32)
image_size = (28, 28)

print("Training set")
train_ds = tf.keras.preprocessing.image_dataset_from_directory(
data_dir,
validation_split=0.2,
subset="training",
color_mode="grayscale",
image_size=image_size,
seed=113,
shuffle=True,
batch_size=batch_size

)

print("Vvalidation set")
val_ds = tf.keras.preprocessing.image_dataset_from_directory(
data_dir,
validation_split=0.2,
subset="validation",
color_mode="grayscale",
image_size=image_size,
seed=113,
shuffle=True,
batch_size=batch_size

(ol Sl

Training set

Found 40000 files belonging to 2 classes.
Using 32000 files for training.
Validation set

Found 40000 files belonging to 2 classes.
Using 8000 files for validation.

@“C‘@“}W}‘J‘w‘a’)}"40000&4}:’;'014@‘3“}“’”696}LJ
e e o s SRS 4 ]

Xtrain = np.empty((0,*image_size,1))
ytrain = np.empty((0,1))

for x in train_ds.enumerate():
for y in x[1][0]:
Xtrain = np.append(Xtrain, np.expand_dims(np.array(y),0), axis = 0)
#print(Xtrain. shape)
ytrain = np.append(ytrain, np.array(x[1][1]))
#print(ytrain.shape)

Xtrain.shape, ytrain.shape
((32000, 28, 28, 1), (32000,))

class_names = train_ds.class_names
print(class_names)



T

['Negative', 'Positive']

Xval = np.empty((0,*image_size,1))
yval = np.empty((0,1))

for x in val_ds.enumerate():
for y in x[1][0@]:
Xval = np.append(Xval, np.expand_dims(np.array(y),0), axis = 0)
#print(Xtrain.shape)
yval = np.append(yval, np.array(x[1][1]))
#print(ytrain.shape)

Xval.shape, yval.shape
((8000, 28, 28, 1), (8000,))

print("Number of samples - ")
for i in range(len(class_names)):
print(class_names[i], "-", yval.tolist().count(float(i)))
Number of samples -
Negative - 3999
Positive - 4001

Ul oww

num_samples = 4 # the number of samples to be displayed in each class

for x in class_names:
plt.figure(figsize=(10, 10))

filenames = os.listdir(data_dir + x)

for i in range(num_samples):
ax = plt.subplot(1l, num_samples, i + 1)
img = Image.open(os.path.join(data_dir, x, filenames[i]))
plt.imshow(img)
plt.title(x)
plt.axis("off")

Positive Positive Positive
Positive Positive Positive Positive
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Xtrain = Xtrain/255
Xval = Xval/255

3g.oJl Ly

model = keras.models.Sequential([

layers.
layers.

layers.
layers.

layers
layers.

layers.
layers.
layers.

1

Conv2D(8, 3, activation='relu', input_shape=Xtrain[@].shape),
MaxPool2D(pool_size=(2, 2)),

Conv2D(16, 3, activation='relu'),
MaxPool2D(pool_size=(2, 2)),

.Conv2D(32, 3, activation='relu'),

MaxPool2D(pool_size=(2, 2)),

Flatten(),
Dense(32, activation='relu'),
Dense(1, activation='sigmoid')

cb = [callbacks.EarlyStopping(monitor = 'val_loss', patience = 5,
restore_best_weights = True)]
model . summary ()

Model: "sequential”

Layer (type) Output Shape Param #
conv2d (Conv2D) (None, 26, 26, 8) 86
max_pooling2d (MaxPooling2D) (MNone, 13, 13, 8) %]
conv2d_1 (Conv2D) (None, 11, 11, 18) 1168
max_pooling2d_1 (MaxPooling2 (MNone, 5, 5, 18) [*]
conv2d_2 (Conv2D) (None, 3, 3, 32) 4640
max_pooling2d_2 (MaxPooling2 (MNone, 1, 1, 32) 2]
flatten (Flatten) (MNone, 32) 2]
dense (Dense) (MNone, 32) 1856
dense_1 (Dense) (MNone, 1) 33

Total params: 6,977
Trainable params: 6,977
Non-trainable params: @

o Joms 055 15 Y LSy D aiien ay bis OV 7 Slalas e 23 5000) (g o

Gl e G panll s R
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arcionig @agodl gulni
model.compile(loss=keras.losses.BinaryCrossentropy(),
optimizer=optimizers.Adam(0.0001), metrics=['accuracy'])

history = model.fit(Xtrain, ytrain, validation_data=(Xval, yval), epochs=300,
callbacks=cb)

Epoch 95/30@

1000/1000 [ ] - 2s 2ms/step - loss: 0.8212 - accuracy: 0.9942 - val loss: 9.0368 - val_accuracy: ©.9901
Epoch 96/300
1000/1608 [ ] - 2s 2ms/step - loss: 8.8214 - accuracy: 8.9941 - val loss: 0.0265 - val accuracy: 0.993@
Epoch 97/300
1000/1600 [ ] - 2s 2ms/step - loss: 0.8214 - accuracy: 8.9940 - val_loss: 0.0269 - val_accuracy: ©.9929
Epoch 98/300
1000/1000 [ ] - 2s 2ms/step - loss: 0.8218 - accuracy: 0.9941 - val loss: 0.0284 - val_accuracy: ©.9918
Epech 99/300
1000/1600 [ ] - 25 2ms/step - loss: 0.821@ - accuracy: 8.9944 - val loss: 0.0260 - val _accuracy: ©.993@

el sois P, e A3 i 1 plibinly ozl e 5 0 sl b il o Lo
Al py) S

model.evaluate(Xval, yval)

ypred = (model.predict(Xval)>0.5).astype('int")

cm = confusion_matrix(yval, ypred)

cm = cm.astype('int') / cm.sum(axis=1)[:, np.newaxis]

fig = plt.figure(figsize = (4, 4))
ax = fig.add_subplot(111)

for i in range(cm.shape[1]):
for j in range(cm.shape[0]):
if cm[i,j] > 0.8:

clr = "white"
else:
clr = "black"

ax.text(j, i, format(cm[i, j], '.2f'), horizontalalignment="center",
color=clr)

_ = ax.imshow(cm, cmap=plt.cm.Blues)
ax.set_xticks(range(len(class_names)))
ax.set_yticks(range(len(class_names)))
ax.set_xticklabels(class_names, rotation = 90)
ax.set_yticklabels(class_names)
plt.xlabel('Predicted")

plt.ylabel('True')

plt.show()
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Negative

Tue

Positive

g Y
z £
£

Predicted
def plot(history, variablel, variable2):
plt.plot(range(len(history[variablel])), history[variablel])
plt.plot(range(len(history[variable2])), history[variable2])
plt.legend([variablel, variable2])
plt.title(variablel)

plot(history.history, "loss", 'val_loss')

loss

101

T
0.8 1

0.6 1
— loss

val_loss
0.4 1

0.2 1

0.0 1

plot(history.history, "accuracy", 'val_accuracy')

accuracy

0.99 1

0.98 1

0974 |/

0.96 1

0.95 1

0.94 1

0.93 1

— accuracy
0.4z 4 val_accuracy

0 20 40 60 80 100
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# pick random test data sample from one batch
X = random.randint(@, 32 - 1) # default batch size is 32

for i in val_ds.as_numpy_iterator():

img, label = i

plt.axis('off') # remove axes

plt.imshow(img[x]) # shape from (64, 64, 64, 1) --> (64, 64, 1)

output = model.predict(np.expand_dims(img[x],0))[0][0] # getting
output; input shape (64, 64, 3) --> (1, 64, 64, 1)

pred = (output > ©.5).astype('int")

print("Predicted: ", class_names[pred], '(', output, '-->', pred, ')")
# Picking the Label from class_names base don the model output

print("True: ", class_names[label[x]])

break

Predicted: Positive ( 1.0 --> 1)
True: Positive

x = random.randint(@, 32 - 1) # default batch size is 32

for i in val_ds.as_numpy_iterator():

img, label = i

plt.axis('off') # remove axes

plt.imshow(img[x]) # shape from (64, 64, 64, 1) --> (64, 64, 1)

output = model.predict(np.expand_dims(img[x],0))[0][0] # getting
output; input shape (64, 64, 3) --> (1, 64, 64, 1)

pred = (output > ©.5).astype('int"')

print("Predicted: ", class_names[pred], '(', output, '-->', pred, ')")
# Picking the label from class_names base don the model output

print("True: ", class_names[label[x]])

break

Predicted: Positive ( 1.0 --> 1)
True: Positive
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model.save("road_crack.h5")

b 00501 La,


https://cainvas.ai-tech.systems/use-cases/road-crack-detection-app/
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Cardiovascular Diseases Prediction using Deep Learning

;5%1! ol 2 Cardiovascular Diseases(CVD) 4ol i V¥ly Il 51 5l
JS s 0sels 17.9 oy sy Lo ilow 925 S (ol S s o L350 G4
Heart failure &l 125 Wl ool oz Gl ll oz 00 7, 31 Joow Lo 525 ple
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn import preprocessing

from sklearn.preprocessing import StandardScaler

from sklearn.model_selection import train_test split

import seaborn as sns

from tensorflow.keras.layers import Dense, BatchNormalization, Dropout, LSTM
from tensorflow.keras.models import Sequential

from tensorflow.keras.utils import to_categorical

from tensorflow.keras import callbacks

from sklearn.metrics import precision_score, recall_score, confusion_matrix,

classification_report, accuracy_score, fl_score
bl Jroni

#loading data

data = pd.read_csv("https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-
admin/heart_failure_clinical_records_dataset_lsgYy2P.csv")
data.head()

age anaemia creatinine_phosphokinase diabetes ejection fraction high_blood_pressure  platelets serum creatinine serum_sodium sex smoking t

0 750 ] 582 0 20 1 265000.00 19 130 1 0
1 550 0 7861 0 38 0 26335803 1.1 136 1 0
2 650 0 146 0 20 0 162000.00 13 129 1 1
3 500 1 m 0 20 0 210000.00 19 137 1 0
4 650 1 160 1 20 0 327000.00 27 116 0 0
data.info()
bl Jgn

el Janedl o BT G sodl (S sl scgdl (5 e 0IST15] :anaemmia

A el Sen Gpll o5l SN 5LS sk b (6 sne s creatinine phosphokinase
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Sl o e e Sl o2l oS'13] :diabetes

IS g W el gy U1 pal) BoS” oS pa  $J3 oSU1 :ejection fraction
oAb

el Jars Ll e Sla 2,001 0513 high blood pressure
o [ e8I ol Gl sl platelets

Al [ @2l pldl 305l SN (S s ‘serumcreatinine

A 35 Jolbs pll G 523 5021 (6 52ne seTUM. SOdiUM
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bl Jyda
sl s UL oo el las-

corelation matrix bL3,¥ & siuas . targer dowd de Llases vy SN 0 Ll T
Bymall daal i) Likiseadl landl oo

#first of all let us evaluate the target and find out if our data 1is
imbalanced or not

cols= ["#6daaof", "#774571"]

sns.countplot(x= data["DEATH_EVENT"], palette= cols)

o 1
DEATH_EVENT

#Examaning a corelation matrix of all the features

cmap = sns.diverging palette(275,150, s=40, 1=65, n=9)
corrmat = data.corr()

plt.subplots(figsize=(18,18))

sns.heatmap(corrmat,cmap= cmap,annot=True, square=True);
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#Evauating age distrivution

plt.figure(figsize=(20,12))

#colours =["#774571", "#b398af", "#f1f1f1" , "#afcdc7", "#6daadf"]
Days_of_week=sns.countplot(x=data['age'],data=data, hue
="DEATH_EVENT",palette = cols)
Days_of_week.set_title("Distribution Of Age", color="#774571")

Distribution Of Age

oA evenT
=0 -0
-

woa G510/ 063064065 066067 0@ 0630700720 T50TS 071 07807 080081082 085 086.057.0%0.0 540350
e
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# Boxen and swarm plot of some non binary features.
feature =
["age","creatinine_phosphokinase","ejection_fraction","platelets", "serum_crea
tinine","serum_sodium", "time"]
for i in feature:
plt.figure(figsize=(8,8))
sns.swarmplot(x=data[ "DEATH_EVENT"], y=data[i], color="black", alpha=0.5)
sns.boxenplot(x=data[ "DEATH_EVENT"], y=data[i], palette=cols)
sns.stripplot(x=data[ "DEATH_EVENT"], y=data[i], palette=cols)

plt.show()
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sns.kdeplot(x=data["time"], y=data["age"], hue =data["DEATH_EVENT"],
palette=cols)

DEATH_EVENT
100
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data.describe () .T

count mean std min 25% 50% 75% max

age 299.0 60.833893 11.894809 40.0 51.0 60.0 70.0 95.0

anaemia 299.0 0.431438 0.496107 0.0 0.0 0.0 1.0 1.0
creatinine_phosphokinase 299.0 581.839465 970.287881 23.0 116.5 250.0 582.0 7861.0
diabetes 299.0 0.418060 0.494067 0.0 00 00 10 10
ejection_fraction 299.0 38.083612 11.834841 14.0 300 38.0 45.0 80.0
high_blood _pressure 2990 0.351171 0.478136 0.0 0.0 0.0 1.0 1.0
platelets 299.0 263358.029264 97804.236869 25100.0 212500.0 262000.0 303500.0 850000.0
serum_creatinine 2990 1.393880 1.034510 05 09 11 1.4 94
serum_sodium  299.0 136.625418 4.412477 1130 134.0 137.0 1400 1480

sex 2990 0.648829 0.478136 0.0 0.0 10 10 10

smoking 299.0 0.321070 0.467670 0.0 0.0 0.0 1.0 1.0

time 2990 130.260870 77.614208 4.0 730 1150 203.0 285.0

DEATH_EVENT  299.0 0.321070 0.467670 0.0 0.0 0.0 1.0 1.0

bl daleo
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#assigning values to features as X and target as y

X=data.drop(["DEATH_EVENT"],axis=1)
y=data[ "DEATH_EVENT" ]

#Set up a standard scaler for the features
col names = list(X.columns)

s_scaler = preprocessing.StandardScaler()
X_df= s_scaler.fit_transform(X)

X_df = pd.DataFrame(X_df, columns=col_names)
X_df.describe().T

count mean std min

25%

50%

75%

max

age 2990 5703353e-16 1.001676 -1.754448

anaemia 299.0 1.00996%-16 1.001676 -0.871105
creatinine_phosphokinase 299.0 0.000000e+00 1.007676 -0.576918
diabetes 299.0 9.060014e-17 1001676 -0.847579
ejection_fraction 299.0 -3.267546e-17 1.001676 -2.038387
high_blood_pressure  299.0 0.000000e+00 1.001676 -0.735688
platelets 2990 7.723291e-17 1.001676 -2.440155
serum_creatinine  299.0  1.425838e-16 1.001676 -0.865509
serum_sodium 299.0 -8.67384%-16 1.001676 -5.363206

sex 2990 -8.91148%-18 1.001676 -1.359272

smoking 2990 -1.188199%-17 1.001676 -0.687682

time 299.0 -1.901118e-16 1.001676 -1.629502

-0.828124

-0.871105

-0.480393

-0.847579

-0.684180

-0.735688

-0.520870

-0.478205

-0.595996

-1359272

-0.687682

-0.739000

-0.070223

-0.871105

-0.342574

-0.847579

-0.007077

-0.735688

-0.013908

-0.284552

0.085034

0735688

-0.687682

-0.196954

0.771889

1147968

0.000166

1179830

0.585389

1359272

0411120

0.005926

0.766064

0.735688

1.454161

0.938759

2877170

1.147968

7.514640

1.179830

3.547716

1.359272

6.008180

7.752020

2582144

0.735688

1.454161

1.997038
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#looking at the scaled features

colours =["#774571","#b398af", "#f1f1fl" ,"#afcdc7", "#6daa9f"]
plt.figure(figsize=(20,10))

sns.boxenplot(data = X_df,palette = colours)
plt.xticks(rotation=90)

plt.show()

|
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-

e
snsemia
plateiets

serum_sodium

s

section_fractio
high_blood_pressure

creatinine_phasphokinase

#spliting test and training sets
X_train, X_test, y_train,y_test =
train_test_split(X_df,y,test_size=0.25,random_state=7)

3g.oJl 2Ly
ANN Lelhol Luas 880 25 pymall Mo S

ANN Laissds o
bk BLoL Ci e

.}\PJPQ-CFQQJ °
ANN g.ai)JS [ ]

early_stopping = callbacks.EarlyStopping(
min_delta=0.001, # minimium amount of change to count as an improvement
patience=20, # how many epochs to wait before stopping
restore_best_weights=True)

# Initialising the NN
model = Sequential()
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# Llayers

model.add(Dense(units = 16, kernel_initializer
'relu', input_dim = 12))
model.add(Dense(units = 8, kernel_initializer

'relu'))

model.add(Dropout(0.5))
model.add(Dense(units = 4, kernel_initializer

'relu'))

model.add(Dropout(0.5))
model.add(Dense(units = 1, kernel_initializer

'sigmoid'))

from tensorflow.keras.optimizers import SGD

# Compiling the ANN

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

["accuracy'])

# Train the ANN

'uniform', activation

‘uniform', activation =

‘uniform', activation =

‘uniform', activation =

history = model.fit(X_train, y train, batch_size =

validation_split=0.2)

6/6 [
Epoch 496/500
6/6 [
Epoch 497/500
6/6 [
Epoch 498/500
6/6 [
Epoch 499/500
6/6 [
Epoch 580/500
6/6 [

] -

- 05 4ms/step -
- 0s 4ms/step -
- @s dms/step -
- @5 4ms/step -

- @s 4ms/step -

0s Sms/step -

loss:

loss:

loss:

loss:

loss:

loss:

9.2721 -

@.2154 -

©.2815 -

8.2632 -

@.2937 -

9.2742 -

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

0.8547 -

0.8827 -

0.8268 -

0.8436 -

09.8380 -

0.8603 -

32, epochs

val_loss:
val_loss:
val_loss:
val_loss:
val_loss:

val_loss:

val_accuracy = np.mean(history.history[ 'val_accuracy'])
print("\n%s: %.2f%%" % ('val_accuracy', val_accuracy*100))

val_accuracy: 79.81%

history_df = pd.DataFrame(history.history)

1.0377

1.0369 -

1.0419 -

1.0445 -

1.0470 -

1.0506 -

metrics

500,

- val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

plt.plot(history_df.loc[:, ['loss']], "#6daa9f", label='Training loss')
plt.plot(history_df.loc[:, ['val_loss']],"#774571", label='Validation loss')

plt.title('Training and Validation loss')

plt.xlabel('Epochs")
plt.ylabel('Loss")
plt.legend(loc="best")

plt.show()

0.8000

0.8000

0.23000

0.8000

0.8000

0.8000
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Training and Validation loss
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history_df = pd.DataFrame(history.history)

plt.plot(history_df.loc[:, ['accuracy']], "#6daa9f", label='Training

accuracy')

plt.plot(history df.loc[:, ['val_accuracy']], "#774571", label='Validation

accuracy')

plt.title('Training and Validation accuracy')
plt.xlabel('Epochs")
plt.ylabel('Accuracy')

plt.legend()
plt.show()

Training and Validation accuracy

0825 A
0800 1
0775 1
0750 1

0725 1

Accuracy
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Taining accuracy
— Validation accuracy
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# Predicting the test set results
y_pred = model.predict(X_test)
y_pred = (y_pred > 0.5)
np.set_printoptions()

# confusion matrix

cmapl = sns.diverging palette(275,150, s=40, 1=65, n=6)

plt.subplots(figsize=(12,8))
cf_matrix = confusion_matrix(y_test, y_pred)

sns.heatmap(cf_matrix/np.sum(cf_matrix), cmap = cmapl, annot = True,

annot_kws = {'size':15})

0 1

print(classification_report(y_test, y_pred))

precision recall fl-score

0.83 .88 8.85

1 9.53 0.44 0.48

accuracy 8.77
macro avg 0.68 @.66 a.67
weighted avg 8.76 e.77 a.77

model.save( 'heart.h5")

support

57
18

75
75
75

0.6
o5
-04
-03
02

01

23god)l Aan
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Malaria Detection gLocl rolcil olaaiwl Ujlodl @iih (14

using Deep Learning
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import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

import shutil

import os

print (os.listdir("../input/cell images/cell images/"))base dir='../input/c
ell images/cell images/'

work dir= "work/"

os.mkdir (work dir)base dir A
='../input/cell images/cell images/Parasitized/'

base dir B ='../input/cell images/cell images/Uninfected/'
work dir A = "work/A/"

os.mkdir (work dir A)

work dir B = "work/B/"

os.mkdir (work dir B

(i 41,; S ess .))L,:s\!\} Sl ol 215N By sy a3 dn

(infected Cladl) obo¥l lgle Gl (Lol £ 3N1 Sl e b pdlaes ¢ o0

oda J| staadl (Lo SIS e ) sl s p s (uninfected olas 8) LI
Aome Sl e 555 2 bk el AN 553 am Jo bl ey Y

train dir = os.path.join(work dir, 'train')
os.mkdir (train dir)

validation dir = os.path.join(work dir, 'validation')
os.mkdir (validation dir)

test dir = os.path.join(work dir, 'test')


https://www.kaggle.com/iarunava/cell-images-for-detecting-malaria

SLoc)l ool pladiwl U jllod! brit4 138

os.mkdir (test dir)

print ("New directories for train, validation, and test
created")train pos dir = os.path.join(train dir, 'pos')
os.mkdir (train pos dir)

train neg dir = os.path.join(train_dir, 'neg')

os.mkdir (train neg dir)

validation pos dir = os.path.join(validation dir, 'pos')
os.mkdir (validation pos dir)
validation neg dir = os.path.join(validation dir, 'neg')
os.mkdir (validation neg dir)

test pos dir = os.path.join(test dir, 'pos')
os.mkdir (test_pos_dir)
test neg dir = os.path.join(test dir, 'neg')
os.mkdir (test neg dir)

print ("Train, Validation, and Test folders made for both A and B
datasets")

Bl pe 3315 Uppo ppar Lol domi Les (Y ey et ) saYl Lo
(B) Lo 5T (A) L go w3l 5l g dbdginsd]

for filename in os.listdir(base dir A):
dst ="pos" + str(i) + ".jpg"

src =base dir A + filename

dst =work dir A + dst

# rename () function will
# rename all the files
shutil.copy(src, dst)
i+=1

for filename in os.listdir(base dir B):
dst ="neg" + str(j) + ".jpg"

src =base dir B + filename

dst =work dir B + dst

# rename () function will
# rename all the files
shutil.copy(src, dst)

J 4= 1

print ("Images for both categories have been copied to working directories,
renamed to A & B + num")

250 Gy DL foas s (S S ezl (AL (lllamall ez sl o5 U85 OV
5)50 3000 Lo & IS s (Ll 3.l SO 2Bl VAN JJ Ly Aol juadl
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fnames = ['pos{}.jpg'.format (i) for i in range (3000)
for fname in fnames:
src = os.path.join(work dir A, fname)
dst = os.path.join(train pos dir, fname)
shutil.copyfile(src, dst)

fnames = ['pos{}.jpg'.format (i) for i in range (3000, 4000)]
for fname in fnames:
src = os.path.join(work dir A, fname)
dst = os.path.join(validation pos dir, fname)
shutil.copyfile (src, dst)

fnames = ['pos{}.jpg'.format (i) for i in range (4000, 4500)]
for fname in fnames:
src = os.path.join(work dir A, fname)
dst = os.path.join(test pos dir, fname)
shutil.copyfile(src, dst)

fnames = ['neg{}.jpg'.format (i) for i in range (3000)
for fname in fnames:
src = os.path.join(work dir B, fname)
dst = os.path.join(train neg dir, fname)
shutil.copyfile(src, dst)

fnames = ['neg{}.jpg'.format (i) for i in range (3000, 4000)]
for fname in fnames:
src = os.path.join(work dir B, fname)
dst = os.path.join(validation neg dir, fname)
shutil.copyfile(src, dst)

fnames = ['neg{}.jpg’'.format (i) for i in range (4000, 4500)]
for fname in fnames:
src = os.path.join(work dir B, fname)
dst = os.path.join(test neg dir, fname)
shutil.copyfile (src, dst)

print ("Train, validation, and test datasets split and ready for
use")print ('total training pos images:', len(os.listdir(train pos_dir)))
print ('total training neg images:', len(os.listdir(train neg dir)))

print ('total validation pos images:', len(os.listdir(validation pos dir)))
print ('total validation neg images:', len(os.listdir(validation neg dir)))
print ('total test pos images:', len(os.listdir(test pos dir)))

print ('total test meg images:', len(os.listdir(test neg dir)))
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from keras.preprocessing.image import ImageDataGenerator
train datagen = ImageDataGenerator (rescale=1./255)
test datagen = ImageDataGenerator (rescale=1./255)train generator =
train datagen.flow from directory(
train dir,
target size=(150, 150),
batch size=20,
class mode='binary')
validation generator = test datagen.flow from directory (
validation dir, target size=(150, 150),
batch size=20,
class mode='binary')

print ("Image preprocessing complete")
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from keras import layers

from keras import modelsmodel = models.Sequential ()

model.add(layers.Conv2D (32, (3, 3), activation='relu',
input shape=(150, 150, 3)))

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

model.add(layers.Conv2D (64, (3, 3), activation='relu'))

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

model.add (layers.Conv2D (128, (3, 3), activation='relu'))

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

model.add(layers.Conv2D (128, (3, 3), activation='relu'))

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

model.add (layers.Flatten())

model.add (layers.Dropout (0.5))

model.add(layers.Dense (512, activation='relu'))

model.add(layers.Dense (1, activation='sigmoid'))

model . summary ()

from keras import optimizers
model.compile (loss='binary crossentropy',
optimizer=optimizers.RMSprop (lr=1e-5),
metrics=['acc'])

print ("Model created")
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history = model.fit generator (
train generator,
steps _per epoch=100,
epochs=30,
validation data=validation generator,
validation steps=200)
model.save ('basic malaria pos neg v1.h5')import matplotlib.pyplot as
pltacc = history.history['acc']
val acc = history.history['val acc']
loss = history.history['loss']
val loss = history.history['val loss']
epochs = range(l, len(acc) + 1)
plt.plot (epochs, acc, 'bo', label='Training acc')
plt.plot (epochs, val acc, 'b', label='Validation acc')
plt.title('Training and validation accuracy')
plt.legend/()
plt.figure()
plt.plot (epochs, loss, 'bo', label='Training loss')
plt.plot (epochs, val loss, 'b', label='Validation loss')
plt.title('Training and validation loss')
plt.legend/()
plt.show ()

Training and validation accuracy
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eval datagen = ImageDataGenerator (rescale=1./255)
eval generator = eval datagen.flow from directory(
test dir,target size=(150, 150),
batch size=20,
class mode='binary")
eval generator.reset()
pred = model.predict generator (eval generator,1000,verbose=1)
print ("Predictions finished")

import matplotlib.image as mpimgfor index, probability in enumerate (pred) :
image path = test dir + "/" teval generator.filenames[index]
img = mpimg.imread (image path)

plt.imshow (img)
print (eval generator.filenames[index])
if probability > 0.5:
plt.title("%$.2f" % (probability[0]*100) + "% B")

else:
plt.title("$.2f" & ((l-probability[0])*100) + "% A")
plt.show ()
93.67% A 100.00% B
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Pedestrian Recognition CNN polaaiwl élitedl (le &yl (15
using CNN
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import numpy as np

import matplotlib.pyplot as plt
import matplotlib.image as npimg
import os

## Keras

import keras

import tensorflow as tf

from keras.models import Sequential

from keras.layers import Convolution2D, MaxPooling2D, Dropout, Flatten,
Dense

from keras.preprocessing.image import ImageDataGenerator

from tensorflow.keras.callbacks import EarlyStopping

from tensorflow.keras.utils import to categorical

from tensorflow.keras.optimizers import Adam

import pandas as pd

import random

import ntpath

from matplotlib.image import imread

## Sklearn

from sklearn.utils import shuffle

from sklearn.model selection import train test split

from sklearn.metrics import classification report,confusion matrix

Sbly olegazes e UL 0555 . Google Drive e UL Ll o525 (S5 Ay
O.A YJ.B EL.:;.A C}j.&:)r&j Swjyulﬁé}bg L@.'».A J‘{‘M‘ O.A L;b::.)‘j gﬁ).)d\
Leoosd s Qows SULII 350 Lol Koo U3

data directory = '/content/drive/MyDrive/Colab Notebooks/MGSC 673 Group
Project/data'

o0s.listdir(data directory)
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# Set a path for the Training and Validation directories
train path=data directory+'/train/'
validation path=data directory+'/validation/'
os.listdir(train path)
os.listdir(validation path)
ol A yc
& - . . . z .
RN J.>|M4:e->)~o)jﬁocimu.> Nl
os.listdir(train path+'pedestrian') [9]
# Print a picture with a pedestrian:
pedestrian=train path+'pedestrian/'+'pic 160.]jpg"’

imread (pedestrian) .shape
plt.imshow (imread (pedestrian))

100

200 250 300
ol S99 Qb %;rsjaizjjgocjlﬁ Les (M3 eY
os.listdir (train path+'no pedestrian') [9]
# Print a picture without a pedestrian:
os.listdir (train_path+'no pedestrian') [5]

no_pedestrian=train path+'no pedestrian/'+'train (399).Jjpg’
plt.imshow (imread (no pedestrian))

200
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image gen=ImageDataGenerator (rescale=1/255, shear range=0.1,zoom range=0.1,
fill mode='nearest')

image gen.flow from directory(train path)
image gen.flow from directory(validation path)

# specify the shape of the input images:
image shape= (200,200, 3)

(:PJPJE?ﬁQALJLLQ
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Adam <=>T Jipr.’; & Binary cross-entropy astadl Loy oYl Uas Wl
.optimizer

model=Sequential ()

# Add convolution and pooling layer:

model.add (Convolution2D (filters=32, kernel size=(3,3),input shape=image sha
pe,activation="'relu'))

model.add (MaxPooling2D (pool size=(2,2)))

# Add convolution and pooling layer:

model.add (Convolution2D (filters=64, kernel size=(3,3),input shape=image sha
pe,activation="'relu'))

model.add (MaxPooling2D (pool size=(2,2)))

# Add convolution and pooling layer:

model.add (Convolution2D (filters=64, kernel size=(3,3),input shape=image sha
pe,activation="'relu'))
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model.add (MaxPooling2D (pool size=(2,2)))
# Add a flattening layer:

model.add (Flatten())

# Use dropout hyperperameter:

model .add (Dense (128,activation="relu'"))
model .add (Dropout (0.5))

model.add (Dense (1,activation="sigmoid'))
# Compile the model:

model.compile (loss='binary crossentropy',optimizer='adam',metrics=["'accura
cy'l)

model . summary ()
izl jasde sa Ll

Model: "sequential"
Layer

(type) Output Shape Param #

conv2d
(Conv2D) (None, 198, 198, 32) 896 max pooling2d (MaxPooling2D (None, 99,
99, 32) 0 ) conv2d 1 (Conv2D) (None, 97, 97, 64) 18496 max pooling2d 1
(MaxPooling (None, 48, 48, 64) 0 2D) conv2d 2 (Conv2D) (None, 46, 46, 64)
36928 max pooling2d 2 (MaxPooling (None, 23, 23, 64) 0 2D) flatten
(Flatten) (None, 33856) 0O dense (Dense) (None, 128) 4333696 dropout
(Dropout) (None, 128) 0 dense 1 (Dense) (None, 1) 129

Total
params: 4,390,145 Trainable params: 4,390,145 Non-trainable params: 0O

CNN gig.0J wyjai

Leds oyl e 3 g0dl B 52 ooy early stopping Seedl i 2l 54eB L s A
gl 3de dodowd 16 (o dnbs pon 3oy (o) 0 Bl a Gl U i g3
3 1 8 el IS e La el oy I

early stop=EarlyStopping (monitor='val loss',patience=5)
batch size=16

S eall e Gl oyl ) 50 Coend flow from directory() AWl pdses
e &lylus oo ImageDataGenerator U1 dawl g el dadlaadl 3 slas BlajLis] o5
A e Deall e Gl ol

train image gen =

image gen.flow from directory(train path,target size=image shape[:2],color
_mode="rgb"',

batch size=batch size,class mode='binary')

val image gen =

image gen.flow from directory(validation path,target size=image shape[:2],
color mode='rgb',

batch size=batch size,class mode='binary', shuffle=False)

results=model.fit generator (train image gen,epochs=30,validation data=val
image gen,callbacks=[early stop])
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L] oy 87 S me enlitell b 5 A AL BT (6 5 (b gaidl oy 5 e

rouw Yl elal yuuléo
Sl il e e By Uasdl v 3 5adl 63Y S5 o3 e J mamell

Pedestrian Detection Model Performance

— loss
accuracy N —-——

— \al_loss -

— al_accuracy

@390l @l rousdj
classification izl 5,5 Gkl I e 550l 83 g2 o 2 5 LS shas
.confusion matrix 3L5,¥! & si2s 5 report
o 5T g o3 ) sl s YT ke
pred=model.predict generator (val image gen)
pred[:5]

predictions=pred>0.5
predictions[:5]
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F1 scores recally precision od =25 @l gl o dell b da LS
el Llle By 2350l wary ol edl e aliadl Gliss Al B.support valuess
bl gas e gl iz Y &l w551l O oy bl 32501 0Y g 1 2L
Blaadl asl Jaddl Sl T3] LU el

ke Ol Gl 35001 O om Les 190 @l AL 1 885 O (g (b e B
W3 Ml g e Kol anD i e g Bl 00 110 (e R L

print (classification report (val image gen.classes,predictions))

precision recall fl-score support

.91 177
.91 177

accuracy .91 354
macro avg - - .91 354
weighted avg . . .91 354

35 a8 I, Y1 8B snae wdes 5

confusion matrix(val image gen.classes, predictions)
dls (3832 g0l B Lo ¥ Bl dnnly Slidss wo G5 Beg CNIN o uny
(=2 ol el e Aol Sl pdl s e Lautonomous vehicle Al &)L
Bl 065l s £V e dusell GCNIN s
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Speech Emotion librosa g&o oUA&Jl o doinlell (le @ycill (16
R ecognition with librosa

Jere? O52b g0 a3 (Speech emotion recognition IS dible Jo Gl
S b ge 0wl ¥ 13] . JLasYl ST e G5 e Jle Juadl &35 o Soy . SIBYI e
3 e Sall ) ol [ s 5 Gy b 0 s A Jally 10 0 Sy ¥ Il
CILasVl 5T o I3 dlo (gia Lo S5 ¢ ol ke o Ll s ooy (Y1 oMol o
O (o 158z 2 @SN e sMaall elia e (sabsadl Oy Chula] L)
IS dible e b il oy (i Jall oy ol pn el o35 egilocs
- Jedl @,&.«J\ I 23L5 G ges |

CrollAlldahle (Lo @ peil ga lo

3» SER 5 jz5als (Speech Emotion Recognition oMl ddble e <l
oo 82l pa a2 cye bl YLy 3L oLt e 06 pacl) D3lons b
o Uil odn 5,00l Zaidl UM e £l 2iblal oSl Lo WL &gl o diis
il pelaall g e Sl edly OIS Jrn bl el Lo 20182 L)
o Jra e 2l ol £305 50 L2l 0Y Cns SER

flibrosa ,a Lo

e dajm Lalass e (g gon i gally Ssaall Julow) b 428 s librosa
J;LB.H J.AJJU t;ﬁ)[:\M.H db.)\.”} aa;bu‘ Q‘)\M}“ Co L;'e‘,}ﬂb nc«Lo.wS“‘} C)L@}‘jﬂ J?ﬁ}
el Gams) €S BAS s Jda il 0l paphe Gudlld e sdle 3l Al
.pip (:\.bcwng (LSJ‘;Y\

¢JupyterLab ga Lo

Project J udll J| domes sdaaell &> pids pasiins dgls ¢ 85ke JupyterLab
S 5eSd 35427 e« Jupyter Notebook J &wlu¥l sl i sor Lgls Jupyter
LAl Ol eally wladdl Wizt o sl Ol ey L8 Ollasally & goseall
Ay ) gl Sliselod Cms loes Ul b gy 416 oI5 ey 350l

el s Yl e e plasenals Lebins J) YT b JupyterLab iees ol lodec)l Lo

C:\Users\DataFlair>jupyter lab

LIPS FHCN (FUPI AWECCE PR JUBT NSV ATESMEUI ST
by Gl Sladadl e ol ae 3i3 JupyterLab J Koy .2l Lol dzes I
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.4wiJ Shift + Enter Je

Waall- plAlldahle (e G ycill
ie gazens sklearn 5 librosa wlosis plisenl oSN s peliadl e Gl -3 505 5 L
RAVDESS Ly

Python Mini ¢g p1ito Jga - pllAJl dalnle e & yeill

O ) sklearn s soundfile s librosa oS pdein dhia raall Ol £ 00 &
Sl e 36 s o S . MLPClassifier wiwas plisenls 73505 sl (63 50l
e 5 cLgn Sl el (UL frosety s sl Slils e Seliall e
h.f')Js;_j MLPCIQSSiﬁerW U3 REY) .)L;‘P.-\j g.,‘:!).):l C)L‘«)w L;r‘- CJLvl::J‘ 3.9‘9.0}-.4
o N e

wblwl 6cgono

3408 » oda tRAVDESS ULy de pazes pldein dda raadl 0501 £ ,0ed 4l
lre 25 (bl ;;"L.’S“J (:N&H Ul e gazead 45,001 45 52)l Ryerson <l
e 10155 247 |3 (o Lgiraad o5 lke 7356 e oda UL e sazme (g 520w . o 72!
Collid 24.8 LIl UL e soms o by by LedleSTs b dmnall e
L o el Sy cliall mas Boal) Jins budis LSS Heas 24 1

duwlw il allaioll
Ppip - AU oLl s ] mloe

pip install librosa soundfile numpy sklearn pyaudio

-conda phiwal 4 25 SkSad (pip as librosa codd GodiSie cgrls 13

pUAJldahle e & )cil gl & lie] cilghs
FIEPIIS FCH SOV INJCI RS NS |

import librosa

import soundfile

import os, glob, pickle

import numpy as np

from sklearn.model selection import train test split
from sklearn.neural network import MLPClassifier
from sklearn.metrics import accuracy score


https://drive.google.com/file/d/1wWsrN2Ep7x6lWqOXfr4rpKGYrJhWc8z7/view
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R RARARCS YA
IS C @ locahost % B @ * 6 :
etin
™ @ Conscle s
° w064
®
[}

o mels chromas mfcc ol &1 extract feature 4ol dpdos 125 sl
PO o al) diaie Slodne 6 5 Calod] sl = Slodne 4 Bl 0n 5B 5 o0 ik

e 8,08 Ll Jhey « Mel Frequency Cepstral Coefficient :mfec o

Adkesadl 12 0 @ gl by Glxs :chroma e

.Mel Spectrogram Frequency :mel e

G| o oo as—elieul soundfile.SoundFile pliseuly Jsall Caloll mil
chroma cilS 3] &l Jdre Jo Juaxt Ll . X aculs @ 131 oLVl 5 2ees Glals
.X J Short-Time Fourier Transform ke Jua>| (dov>r

IS 15 B el p S5 JSI OV L6 nUmMPY Bsian 055 Dzl g3
—Jtl o o) librosa.feature oo dbliadl Al cledal ol 2l o3 Bos g0
hstack() A1l sledl .daw sall 2o il e Joa>ls « (mfcc J librosa.feature.mfec
b saaell wiSG hstack() ezl Gl (35 ¢ 8 el el donl & nUmMpy ;e

Al el 5 (s g Ay ) BV kel

#DataFlair - Extract features (mfcc, chroma, mel) from a sound file
def extract feature(file name, mfcc, chroma, mel):
with soundfile.SoundFile(file name) as sound file:
X = sound file.read(dtype="float32")
sample rate=sound file.samplerate
if chroma:
stft=np.abs(librosa.stft (X))
result=np.array([])
if mfcc:
mfccs=np.mean (librosa.feature.mfcc (y=X, sr=sample rate,
n_mfcc=40) .T, axis=0)
result=np.hstack((result, mfccs))
if chroma:
chroma=np.mean (librosa.feature.chroma stft (S=stft,
sr=sample rate) .T,axis=0)
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result=np.hstack((result, chroma))
if mel:

mel=np.mean (librosa.feature.melspectrogram (X,
sr=sample rate).T,axis=0)

result=np.hstack((result, mel))
return result

#DataFlair - Extract features (mfcc, chroma, mel) from a sound file
def extract_feature(file_name, mfcec, chroma, mel):
with soundfile.SoundFile(file_name) as sound_file:
X = sound_file.read(dtype="1
sample_rate=sound_file.samplerate
if chroma:
stft=np.abs(librosa.stft (X))

result=np.array([])
if mfcc:

loat32")

:aslad) dad)

mfccs=np.mean(librosa.feature.mfcc(y=X, sr=sample_rate, n_mfcc=42).T, axis=a)

result=np.hstack((result, mfccs))
if chroma:

chroma=np.mean(librosa.feature.chroma_stft(S=stft, sr=sample_rate).T,axis=0)

result=np.hstack((result, chroma))
if mel:

mel=np.mean(librosa.feature.melspectrogram(X, sr=sample_rate).T,axis=2)

result=np.hstack({result, mel))
return result

by & oz (35,5 gmodl Ciblsalls o1,V e (g sy Lagald s Lies (Y1 1385054
e, e (g o Laals s Lies (01 6 5kl — a5 o 3 4555 (RAVDESS
sodgdl = ad s e e LSl RAVDESS Sy degeres (355 520dl bl sl

.disgust 3l 22Ny fearful < <1y happy sslandls 3 madNlg G g3l ssladly

#DataFlair - Emotions in the RAVDESS dataset
emotions={

'0l1':"'neutral',

'02':'calm',

'03': "happy',

'04':'sad"',

'05':'angry',

'06':"'fearful',

'07':'disgust',

'08':'surprised’

}

#DataFlair - Emotions to observe
observed emotions=['calm', 'happy', 'fearful', 'disgust']
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#DataFlair - Emotions
emotions={
"@l': "'neutral’,
'@2':"'calm’,
'@3':"happy ',
‘@4':'=zad’,
‘@5’ tangry’,
"@g': "fearful’,
'a7':'disgust’,
@58 "surprised’

#DataFlair - Emotions

1

n

+
L

h

e

RAVDESS dataset

to observe

observed_emotions=['calm®,

‘happy', 'fearful’,

:aslad) dagdl

"disgust']

e saread ecll gzl Hin 5L _load data() Dy SULY e bies (Y1145 3
e Jsal glob siss e glob() B pis ¢ 12,06 315 y 5 X JalnaS 5LV
Mg) a1 aacdl oy 2olsdl LI &8 sares (3l ik Lol slod o
UL e sazes 0Y 1da . “D:\\DataFlair\\ravdess data\\Actor "\\*.wav” : 2

nis PC » Local Disk (D:) » DataFlair » ravdess data »

Name

Actor 01
Actor_02
Actor_03
Actor_ 04
Actor 03
Actor_ 06
Actor 07
Actor 08
Actor_ 09
Actor 10
Actor_11
Actor 12
Actor_13
Actor_14
Actor 13
Actor_16
Actor 17
Actor_ 18
Actor_ 19
Actor_20
HActor_21
Actor_22
Actor_23
Actor 24

-

Date modified

5/4/2019 1214 PM
/2019 12:14 PM
/20191214 PM
20191214 PM
5/4/201912:14 PM
01912:14 PM
5/4/201912:14 PM
/2019 12:14 PM
/20191214 PM
01912:14 PM
/20191214 PM
01912:14 PM
01912:14 PM
/2019 12:14 PM
01912:14 PM
/2019 12:14 PM
/2015 12:14 PM
/2019 12:14 PM
01912:14 PM
/2019 12:14 PM
01912:14 PM
/2019 12:14 PM
/2019 12:14 PM
/20191214 PM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder

File folder

%;b LC;jJJ tg3~obhﬂ

sl dad)
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e G b 58 ) cCilol) L1 VI e sl ¢ el 1 o 5ls ST (U
2[R [P S PR PN

RIARA| P
s PC » Local Disk (O¢) » DataFlair » ravdess data » Actor_01
Mame z Title Co

|&] 03-01-01-01-01-01-1
|®] 03-01-01-01-01-02-01
|&] 03-01-01-01-02-01-M
|®| 03-01-01-01-02-02-01
|&] 03-01-02-01-01-01-
|&] 03-01-02-01-01-02-M1
(@ 03-01-02-01-02-01-01

s OIS I3] Los Lells 3t ible J] o3 01 s Jyouy bud) Lo Liall ool plisinnly
S AL &y €16 (IS 50 o 15] £eyd 33,0l e Ll 2508 Gk e Ll
feature” Gaslms] o2 b (555 extract feature $pell £l ey slodnal ol 2l g o2
o ¥ el e X RS (g g Ly 2 BBl X o 35l Gl s o3
o 5 &30 hall Doedl 208 5 5LV s g traintest split D e bl 5ol
NGRS
#DataFlair - Load the data and extract features for each sound file

def load data(test size=0.2):
x,y=[1,1[]
for file in glob.glob("D:\\DataFlair\\ravdess
data\\Actor *\\*.wav"):
file name=os.path.basename (file)

emotion=emotions[file name.split ("-") [2]]
if emotion not in observed emotions:
continue
feature=extract feature(file, mfcc=True, chroma=True,

mel=True)
x.append (feature)
y.append (emotion)
return train test split(np.array(x), y, test size=test size,
random_ state=9)
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sl dail

#DataFlair - Load the data and extract features for each sound file
def load_data(test_size=08.2)
*2y=[1,[1
for file in glob.glob("D:\\DataFlair\\ravdess data\\Actor_ *\\%.wav"):
file_name=os.path.basename(file)
emotion=emotions[file name.split("-")[2]]
if emotion not in observed_emotions:
continue
feature=extract_feature(file, mfcc=True, chroma=True, mel=True)
x.append(feature)
y.append{emotion)
return train_test_split(np.array(x), y, test_size=test_size, random_state=9)

Lansd UJy;b L}%&iJj VPRV CDLFJqu=A g)lglabkxj\asi}¢q=n r?MJﬁﬂ CLBJQ|C)E> :5 ajlz$d\
u-aj"j‘ lig) load data &ls rJ;’;’;.\.J_) f—g.i qu.a 725 LNl i gozvan

#DataFlair - Split the dataset
x_train,x test,y train,y test=load data(test size=0.25)

sy dad)

#DataFlair - Split the dataset
¥ _train,x test,y train,y test=load data(test size=0.25)

LV Copdl ULy Ole pazes S5 &340 165 5ol
#DataFlair - Get the shape of the training and testing datasets
print ((x_train.shape[0], x_test.shape[0]))
asladt daa)

#DataFlair - Get the shape of the troining and testing datasets
print({x_train.shape[@], x_test.shape[@]))

(576, 192)
o el Slsadl 3o e Jsaell 17 5 55l
2 AY) 5L )

#DataFlair - Get the number of features extracted
print(f'Features extracted: {x_train.shape[1]}")

Features extractsd: 180

‘Perceptron ikl sdxe Cinas g2 s . MLPC Ciiuas Tus Les (oY 18 5 ozl
e SGD gyl JLdV) 5l s LBEGS pliswnaly Jomnd! Uss Al oty 050
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oA sl deae 88 4 MLPClassifier ol «Naive Bayes 5| SVM .Se
feedforward ANN 3505 52 s .ol
#DataFlair - Initialize the Multi Layer Perceptron Classifier

model=MLPClassifier (alpha=0.01, batch size=256, epsilon=1le-08,
hidden layer sizes=(300,), learning rate='adaptive',K max iter=500)

:aslad) dadl

#DataFlair -
model=MLPClassifier(alpha=e.81, batch_size=256, epsilon=1le-03, hidden_layer_sizes=(380.), learning_rate='adaptive’, max_iter=500)

-Fit/train the model -3 ol )5 [ Gk 19 & shas<l)

#DataFlair - Train the model
model.fit(x_train,y train)

lize the Multi Layer Perceptron Classifier

7 Asls dad)

#DataFlair - Train the model
model.fit({x_train,y train)

MLPClassifier(activation="relu’, alpha=8.@1, batch_size=256, beta_1=0.9,
beta_2=8.999, early stopping=False, epsilon=1e-@8,
hidden_layer_sizes=(30@,), learning_rate='adaptive’,
learning_rate_init=92.001, max_iter=50@, momentum=28.9,
n_iter_no_change=1@, nesterovs_momentum=True, power_t=0.5,
random_state=None, shuffle=True, solver='adam', tol=8.8001,
validation_fraction=0.1, verbose=False, warm_start=False)

ixdgall peliall) 'y pred Liany 1o LoVl depares o8 o355 Lo 110 85kl
.()%Q;Y\lﬁjmas‘é3>je:yd\¢ub7mu

#DataFlair - Predict for the test set
y_pred=model.predict (x_test)

sl daa)

#DataFlair - Predict for the test set
y_pred=model.predict(x_test)

Lo Al accuracy score() dls slodaaly pyiin bardgad B3 Olasd 111 55kl
Lendais e i oy BN O Ee [ sklearn e basl ol

#DataFlair - Calculate the accuracy of our model
accuracy=accuracy_ score(y true=y test, y pred=y pred)

#DataFlair - Print the accuracy
print ("Accuracy: {:.2f}%".format (accuracy*100))
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:aslad) dad)

#DataFlair - Colculate the gccuracy of our model
accuracy=accuracy_score(y_true=y_test, y pred=y pred)

#ataFlair - Print the accuracy
primt(

" cygm
n { £ }II.-

Accuracy: {:.2f}%".format(accuracy*1e8))

Accuracy: 72.40%

uaA Lol

s Lol oIS o eliadl o el Lok s aall 0l s b
librosa &cs 5« sl Cals 851,38 & guall olide 408 e Ll s 2,31 1dgd MLPC
> WAl A5 La o a 2724 85 25 50l o8 (6w oS tte Dl a2l 2
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Credit Card Fraud Detection using Deep Learning

OLezs ¥l Slilay Belas e bl e 5,36 ples¥I wlillay 1S5 0 S5 0f gl 0
Lty o bl Bl sSanll cyo ey Jomanss o2 ¥ o oY

sl S ol Bl oB)] e b jased Jasw Lk Bl fraud JlesYl S
Jorl o sl 88, Balases 5 o o Leamedl o ol lsn IS e Sl Al
SHI ool 5l g 1S ka3 el Ay oy lSs 5l Jlgal e J gl
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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 tensorflow as tf

from tensorflow import keras

from tensorflow.keras import Sequential

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

from tensorflow.keras.layers import ConvlD, MaxPoollD

from tensorflow.keras.optimizers import Adam

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split

from sklearn.preprocessing import StandardScaler # in order to scale data
from sklearn.metrics import classification_report,accuracy_score

import warnings as wr
wr.filterwarnings("ignore")

LUl cgoan 6218

i 284807 ool oo Jloorl Ldes 492 @
Aody O3S by a5 PCA Jr ) B 2 VI - V28 Sl el
YL dbleadl 408 2 "Amount” e
I Wlaodl & 55 o 2ol 31 ke g2 "Time' 3 @
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https://www.kaggle.com/mlg-ulb/creditcardfraud
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'wget -N "https://cainvas-
static.s3.amazonaws.com/media/user data/DheerajPeru/creditcard.csv.zip

'unzip -o "creditcard.csv.zip"
!rm "creditcard.csv.zip"

wbll Gle G ycidl
data = pd.read_csv("https://cainvas-

static.s3.amazonaws.com/media/user_data/cainvas-admin/creditcard.csv")
data.head(5)

Time V1 A3 v3 v4 V5 V6 V7 vs Ve .. v21 vaz va3 va4

0 00 -1359807 -0.072781 2536347 1378155 -0338321 0462388 0239599 0.098698 0.363787 .. -0.018307 0277838 -0.110474 0.066928 0.

1 0.0 1191857 0266151 0.166480 0.448154 0.060018 -0.082361 -0.078803 0.085102 -0.255425 .. -0.225775 -0.638672 0.101288 -0.239846 0.

2 10 -1.358354 -1340163 1773209 0379780 -0.503198 1.800499 0.791461 0.247676 -1.514654 .. 0247998 0.77167¢ 0909412 -0.689281 -0..

3 10 -0966272 -0.185226 1792993 -0.863291 -0.010309 1.247203 0.237609 0377436 -1.387024 .. -0.108300 0.005274 -0.190321 -1.175575 Qu

4 20 -1.158233 0877737 1548718 0403034 -0407193 0095921 0592941 -0.270533 0.817739 .. -0.009431 0798278 -0.137458 0.141267 -0..
data.shape

(284807, 31)
bl Gijodl Jaiodl
S el e 3 S0 sl a5, 0
plt.figure(figsize = (6,5))

sns.countplot(data.Class, color = "orange")
plt.show()

250000
200000 -
S 150000
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100000 -

50000 4

Class
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data.hist(figsize=(30,30))
plt.show()
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fraud = data[data.Class == 1]

fraud
Time V1 v2 V3 v4 V5 Ve v7 v8 ve .. va21 va2z2 V23

541 406.0 -2.312227 1.951992 -1.609851 3997906 -0.522188 -1426545 -2537387 1.391657 -2.770089 .. 0517232 -0.035049 -0465211 032
623 4720 -3.043541 -3.157307 1.088463 2288644 1359805 -1.064823 0325574 -0.067794 -0.270953 . 0661696 0435477 1375966 -0.29
4920 44620 -2303350 1.759247 -0359745 2330243 -0.821628 -0.075788 0.562320 -0.399147 -0.238253 .. -0.294166 -0.932391 0.172726 -0.08
6108 ©986.0 -4.397974 1.358367 -2592844 25679787 -1.128131 -1.706536 -3.496197 -0.248778 -0.247768 . 0573574 0.176968 -0436207 -0.05
6329 7519.0 1.234235 3.019740 -4.304597 4732795 3.624201 -1.357746 1.713445 -0.496358 -1.282858 .. -0.379068 -0.704181 -0.656805 -1.63
279863 1691420 -1.927883 1.125653 -4.518331 1749293 -1.566487 -2.010494 -0.882850 0.697211 -2.064945 .. 0778584 -0.319189 0639419 -0.29
280143 169347.0 1.378559 1.288381 -5004247 1411850 0.442581 -1.326536 -1413170 0.248525 -1.1273% .. 0370612 0.028234 -0.145640 -0.08
280149 1693510 -0676143 1.126366 -2213700 0468308 -1.120541 -0.003346 -2.234739 1.210158 -0.652250 .. 0.751826 0.834108 0.190944 0.3
281144 169%966.0 -3.113832 0.585864 -5399730 1817092 -0.840618 -2.943548 -2.208002 1.058733 -1.632333 . 0.583276 -0.269209 -0456108 -0.18
281674 1703480 1991976 0.158476 -2583441 0408670 1.151147 -0.096695 0.223050 -0.068384 (0.577829 .. -0.164350 -0.295135 -0072173 -045

492 rows x 31 columns

non_fraud = data[data.Class == 0]
non_fraud
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Time vi A3 V3 v4 V5 V6 v7 vs Ve .. v21 Va2 va23

[] 00 -1359807 -0.072781 2.536347 1378155 -0.338321 0462388 0239599 0.098698 0.363787 .. -0.018307 0.277838 -0.110474 0.

1 0.0 1191857 0.266151 0.166480 0.448154 0.060018 -0.082361 -0.078803 0.085102 -0.255425 .. -0.225775 -0.638672 0.101283 -0,

2 10 -1358354 -1.340163 1773209 0.379780 -0.503198 1.800499 0.791461 0247676 -1.514654 .. 0.247998 0771679 0.909412 -0.

3 1.0 -0966272 -0.185226 1792993 -0.863291 -0.010309 1.247203 0.237609 0377436 -1.387024 .. -0.108300 0.005274 -0.190321 -1.

4 20 -1.158233 0.877737 1548718 0403034 -0.407193 0.095921 0592941 -0.270533 0.817739 .. -0.009431 0.798278 -0.137458 0.
284802 172786.0 -11.881118 10.071785 -9.834783 -2.066656 -5.364473 -2.606837 -4918215 7.305334 1914428 .. 0213454 0.111864 1.014480 -O.
284803 172787.0 -0732789 -0.055080 2035030 -0.738589 0868229 1.058415 0024330 0294869 0.584800 .. 0214205 0924384 0072463 -1
284804 172788.0 1919565 -0.301254 -3.249640 -0.557828 2630515 3.031260 -0.296827 0708417 0432454 .. 0.232045 0578229 -0.037501 0.
284805 172783.0 -0.240440 0530483 0702510 0.689799 -0.377961 0.623708 -0.686180 0.679145 0392087 . 0265245 0.800049 -0.163298 0.

284806 1727920 -0.533413 -0.189733 0703337 -0.506271 -0.012546 -0.649617 1577006 -0414650 0.486180 . 0261057 0643078 0376777 0.

284315 rows % 31 columns

print("Shape of fraud data:", fraud.shape)
print("Shape of non-fraus data:", non_fraud.shape)

Shape of fraud data: (492, 31)
Shape of non-fraus data: (284315, 31)

bl acgono djjlgo
o Jorl o o203 8310 il g S e 1551 UL e g OV
S 3 okl

fraud = data[data.Class == 1]

non_fraud = data[data.Class == 0]

non_fraud_balanced = non_fraud.sample(4000)

balanced_data = fraud.append(non_fraud_balanced, ignore_index = True)

plt.figure(figsize = (6,5))
sns.countplot(y, palette="Set2")
plt.show()

count

Class
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xtrain, xtest, ytrain, ytest = train_test_split(x, y, test_size = 0.2,
random_state = 42)
xtrain.shape

(3593, 30)
xtest.shape
(899, 30)

bl 24095
S5 JS B 8 S SUNS 3 s2 ) Dh Jo Y1 ULy e gers Ao 5 ) o

scaled_xtrain = scaler.fit_transform(xtrain)
scaled_xtest = scaler.fit_transform(xtest)

UL JuAuin éalel
scaled_xtrain3d =
scaled_xtrain.reshape(scaled_xtrain.shape[0],scaled_xtrain.shape[1],1)
scaled_xtest3d =
scaled_xtest.reshape(scaled_xtest.shape[0],scaled_xtest.shape[1l],1)

scaled_xtrain3d.shape, scaled xtest3d.shape

((3593, 30, 1), (899, 30, 1))
@390l clu
S ol e deanll CNN B 5Ly o5
# First Layer:

cnn = Sequential()
cnn.add(ConvlD(32, 2, activation = "relu", input_shape = (30,1)))
cnn.add(Dropout(0.1))

# Second Layer:

cnn.add(BatchNormalization()) # Batch normalization is a technique for
training very deep neural networks

# that standardizes the inputs to a layer for
each mini-batch. This

# has the effect of stabilizing the Learning
process and dramatically

# reducing the number of training epochs
required to train deep networks

cnn.add(ConvlD(64, 2, activation = "relu"))
cnn.add(Dropout(0.2)) # prevents over-fitting (randomly remove some
neurons)
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# Flattening Layer:

cnn.add(Flatten())
cnn.add(Dropout(0.4))
cnn.add(Dense (64,
cnn.add(Dropout(0.5))

# Last Layer:

cnn.add(Dense(1, activation

cnn.summary ()

Model: "sequential”

activation = "relu"))

"sigmoid"))

Layer (type)

Qutput Shape

Param #

convld (ConvlD) (None, 29, 32) 96
dropout (Dropout) {None, 29, 32) 2]
batch_normalization (BatchNo (None, 29, 32) 128
convld 1 {ConviD) (None, 28, 64) 4160
dropout_1 (Dropout) (None, 28, 64) 2]
flatten (Flatten) (None, 1792) 2]
dropout_2 (Dropout) {None, 1792) 2]
dense (Dense) (None, 64) 114752
dropout_3 (Dropout) (None, &4) %]
dense_1 (Dense) (None, 1) 65

Total
Trainable params:
Non-trainable params:

params: 119,281
119,137

64

cnn.compile(optimizer
metrics ["accuracy"])
history =
validation_data=(scaled_xtest3d,

1137113 [ ] - @s 3ms/step - loss:
Epoch 16/28
1137113 [ ] - 05 3ms/step - loss:
Epoch 17/28
1137113 [ ] - 0 3ms/step - loss:
Epoch 18/28
113/113 [ ] - @s 3ms/step - loss:
Epoch 19/28
113/113 [ ] - @s 3ms/step - loss:
Epoch 20/28
1137113 [ 8s 3ms/sten - loss:

= Adam(1r=0.0001), loss

cnn.fit(scaled_xtrain3d, ytrain, epochs
ytest), verbose=1)

@.e774

2.8789

@.e781

©8.e742

28.e750

.0e634

@23gol cyyaig GLroni

"binary_crossentropy",

20,

- accuracy: 8.9775 - val_loss: 8.8556 - val_accuracy: ©.9878
- accuracy: B.9786 - val_loss: 8.0568 - val_accuracy: ©.9878
- accuracy: B.9786 - val_loss: 8.8556 - val_accuracy: ©.9867
- accuracy: ©.980@ - val_loss: ©.0553 - val_accuracy: ©.9855
- accuracy: 8.9786 - val_loss: ©.0550 - val_accuracy: ©.9867
- accuracy: 8.9382 - val loss: 8.8545 - val accuracy: ©.9867

.:2() u..)\‘,.ﬁ C::° L@.l‘f;:-4 S L:.A_Q dwlie s._JLJ\—.~a E::ba,xxﬂj\ &._«J‘)-XJ (.J

Aol AN IV e 198 ~ ] S oy B85 i =2
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fig, ax1l = plt.subplots(figsize= (10, 5))
plt.plot(history.history["accuracy"])
plt.plot(history.history["val_accuracy"])
plt.title("Model accuracy")

plt.ylabel("Accuracy")

plt.xlabel("Epoch™)

plt.legend(["Train", "Validation"], loc = "upper left")

plt.show()
Model accuracy
—— Tain - ~ ——
Validation — —
098 -
096
.
&
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Epoch

fig, ax1l = plt.subplots(figsize= (10, 5))
plt.plot(history.history["loss"])
plt.plot(history.history["val_loss"])

plt.title("Model loss")

plt.ylabel("Loss")

plt.xlabel("Epoch")

plt.legend(["Train", "Validation"], loc = "upper left")
plt.show()

Model loss

—— Tain
Validation

&3g.0Jl roL0i

from sklearn.metrics import confusion_matrix

cnn_predictions = cnn.predict_classes(scaled_xtest3d)
confusion_matrix = confusion_matrix(ytest, cnn_predictions)
sns.heatmap(confusion_matrix, annot=True, fmt="d", cbar = False)
plt.title("CNN Confusion Matrix")

plt.show()



165 alioll &y e Groc)l pdcll

CNN Confusion Matrix

accuracy_score(ytest, cnn_predictions)
0.9866518353726362

from sklearn.metrics import precision_recall fscore_support as score
precision, recall, fscore, support = score(ytest, cnn_predictions)
print('precision: {}'.format(precision))

print('recall: {}'.format(recall))

print('fscore: {}'.format(fscore))

print('support: {}'.format(support))

precision: [0.98875 0.96969697]
recall: [0.99622166 ©.91428571]
fscore: [0.99247177 0.94117647]
support: [794 105]

23g.oll Aan

cnn.save( 'fraud_detection_model.h5")

ualoll
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Breast Cancer gitoc)l mlcil g0 Gall ylojw @rini (18

Classification with Deep Learning

¢ d1oc)l olcill ga Lo

anll 85 62 Ll o pa (o g Goanll ol (YT al) oS g
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https://data-flair.training/blogs/convolutional-neural-networks-tutorial/
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Il o BV o bt 3.02 J] glowns bn 0 L35 SSaus plall ol 3
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pip install numpy opencv-python pillow tensorflow keras imutils scikit-
learn matplotlib

\gliJluLbJ_LlJ . ". "_Ugi_:!LJL?gro v o Cg -~ ICJI I .
Glaily (b Joziall 1 gall Jabis iy o3 L graoll Caloll M foys o3 015 el
s )

hts reserved.

ncer-classification

ancer-classification>cd breast-cancer-classification

— U Sl le gazes i3l N Gl Ol s s s Jo-ls (V1128 sl
PN DY RRV[PY PINERRY

mkdir datasets
mkdir datasets\original

Ll Ao gazes o5 05 138 ghal

o ¢ Il 1 7 23050 LoV I Golld) Ao pome laind iy o3 14355
ZSJaniJ\JAT
cd breast-cancer-classification\breast-cancer-

classification\datasets\original
[SEEE


https://www.kaggle.com/paultimothymooney/breast-histopathology-images/
https://www.kaggle.com/paultimothymooney/breast-histopathology-images/
https://www.kaggle.com/paultimothymooney/breast-histopathology-images/
https://drive.google.com/open?id=1nEkiRNIdYUSi0Eyci19KceLJjObGB25m

S0l I'Wlén\gjiJhJU3J¢u Y

B Anaconda Prompt (Anaconda3)

fication\dat

150 cekds Lol ¢ ol s (e s S 35 - patient ID G me auye JSO 15 Lol
.w;;’:’m' \j.l..p;’» ‘69—&;@.&“ \ob)j.,a.u

config.py:

Mo o 3 satdl oyl UL e sazes eld Lzl 21 Bgedl Gl s iy
.cancernet JJs u’

import os

INPUT DATASET = "datasets/original"

BASE PATH = "datasets/idc"

TRAIN PATH = os.path.sep.join([BASE PATH, "training"])

VAL PATH = os.path.sep.join([BASE_PATH, "validation"])
TEST_PATH = os.path.sep.join ([BASE_ PATH, "testing"])

TRAIN SPLIT = 0.8
VAL SPLIT = 0.1
L’.i config.py - C:\Users\Sumeet Rathore\Desktop\breast-cancer-classification\breast-cancer-cla... - [m] X

File Edit Format Run Options Window Help

os

INPUT_DATASET "datasets/original’

BASE PATH

TRAIN PATH

Ln:12 Col: 0
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JIWL ol 5Ll ((datasets/original) JB-s¥ UL de sames J) 5lacdl lad cla
pltsl HLesVls ] e Gy )l sl olyless (datasets/idc) dudse!
ol kST SULY e pomes (g 180 plaenal i & Ll i b1 L

Gl g 710 plaseal g2 s

build dataset.py:

Sl Gl s oyl Ol sazee ) Lo Lol SULN e pazes oS J) 1 (60 50
DLW 7205 (el o Gael) 710 Lee) outld 780 — oMl 5 Shdl 2l b
252 o Ol gaze #l Sl ot (Keras o ImageDataGenerator pliseuly

Bl 850 8,511 BleheS T UL s sazeal dls 55 i

from cancernet import config
from imutils import paths
import random, shutil, os

originalPaths=1list (paths.list images (config.INPUT DATASET))
random.seed (7)
random.shuffle (originalPaths)

index=int (len (originalPaths) *config.TRAIN SPLIT)
trainPaths=originalPaths|[:index]
testPaths=originalPaths[index:]

index=int (len (trainPaths) *config.VAL SPLIT)
valPaths=trainPaths[:index]
trainPaths=trainPaths[index:]

datasets=[ ("training", trainPaths, config.TRAIN PATH),
("validation", valPaths, config.VAL PATH),
("testing", testPaths, config.TEST PATH)

]

for (setType, originalPaths, basePath) in datasets:
print (£'Building {setType} set')

if not os.path.exists (basePath):
print (f'Building directory {base path}")
os.makedirs (basePath)

for path in originalPaths:
file=path.split (os.path.sep) [-1]
label=file[-5:-4]

labelPath=os.path.sep.join([basePath, label])

if not os.path.exists (labelPath):
print (f'Building directory {labelPath}')
os.makedirs (labelPath)

newPath=os.path.sep.join([labelPath, file])
shutil.copy2 (inputPath, newPath)
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Lak build_dataset.py - C:\Users\Sumeet Rathore\Desktop\breast-cancer-classification\breast-can... =~ — O X

File Edit Format Run Options Window Help
from cancernet import config

imutils import paths

cort random, shutil, os

originalPaths=list (paths.list_images (config.INPUT_DATASET))
random.seed (7)
random.shuffle (originalPaths)

index=int (len(originalPaths) *config.TRAIN SPLIT)
trainPaths=originalPaths|:index]
testPaths=originalPaths[index:]

index=int (len(trainPaths) *config.VAL SPLIT)
valPaths=trainPaths[:index]
trainPaths=trainPaths[index:]

datasets=[ ("tx ", trainPaths, config.TRAIN PATH),
on", wvalPaths, config.VAL PATH),

, testPaths, config.TEST_PATH)

for (setType, originalPaths, basePath) in datasets:
print (f'Building {setType} set')

if not os.path.exists (basePath):
print (f'Buildi
os.makedirs (basePath)

for path in originalPaths:
file=path.split (os.path.sep) [-1]
label=file[-5:-4]

labelPath=os.path.sep.join([basePath,label])
if not os.path.exists(labelPath):
print (f'Building directory {labelPath}')

o0s.makedirs (labelPath)

newPath=os.path.sep.join([labelPath, file])
shutil.copy2 (path, newPath)

Ln:40 Col: 0

Ol 456 ¢ w05 shutily randomyy imutilsy config e 3 suiew i &
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Sl s Y B o LI s 205 g 13 g 5o S5 o 13) — (157 0) o
(5 G = L peall ey L5l 8yl )
tbuild dataset. py g Sl Jorizs 03 158 ghasull

py build dataset.py

Command Prompt - b X

Desktop\breast-cancer-classification\breast-cancer-cl cation>py build_dat

directory

cancemnet.py:

-CancerNet !l lgds Slal s (AadM dnae iS5) CNN (50w gt S Kl
e Ul 32 0 55

CONV 3 x 3 53 pdscul @

) e G5 M olda s

-max-pooling iVl d> rwxs plienl @

8Ty depthwise separable convolution fuail) LG Gees oLl plicl o
(315,815 Jasy ca:las

from keras.models import Sequential

from keras.layers.normalization import BatchNormalization
from keras.layers.convolutional import SeparableConv2D
from keras.layers.convolutional import MaxPooling2D

from keras.layers.core import Activation

from keras.layers.core import Flatten

from keras.layers.core import Dropout

from keras.layers.core import Dense

from keras import backend as K

class CancerNet:
@staticmethod
def build(width,height, depth,classes):
model=Sequential ()
shape= (height,width, depth)
channelDim=-1

if K.image data format ()=="channels first":
shape=(depth, height,width)
channelDim=1

model.add (SeparableConv2D (32, (3,3),
padding="same", input shape=shape))

model .add (Activation ("relu"))

model.add (BatchNormalization (axis=channelDim) )

model.add (MaxPooling2D (pool size=(2,2)))

model.add (Dropout (0.25))
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model.add (SeparableConv2D (64, (3,3), padding="same"))
model.add (Activation ("relu"))

model .add (BatchNormalization (axis=channelDim) )
model.add (SeparableConv2D (64, (3,3), padding="same"))
model.add (Activation ("relu"))

model .add (BatchNormalization (axis=channelDim) )
model.add (MaxPooling2D (pool size=(2,2)))

model.add (Dropout (0.25))

model.add (SeparableConv2D (128, (3,3), padding="same"))
model.add (Activation ("relu"))

model .add (BatchNormalization (axis=channelDim) )
model.add (SeparableConv2D (128, (3,3), padding="same"))
model.add (Activation ("relu"))

model .add (BatchNormalization (axis=channelDim) )
model.add (SeparableConv2D (128, (3,3), padding="same"))
model.add (Activation ("relu"))

model .add (BatchNormalization (axis=channelDim) )
model.add (MaxPooling2D (pool size=(2,2)))

model.add (Dropout (0.25))

model.add (Flatten())

model .add (Dense (256) )

model .add (Activation ("relu"))
model .add (BatchNormalization ())
model.add (Dropout (0.5))

model .add (Dense (classes) )
model.add (Activation ("softmax"))

return model

L& cancernet.py - C:\Users\Sumeet Rathore\Desktop\breast-cancer-classification\breast-cancer-classification\cancernet\canc... — [m] X

File Edit Format Run Options Window Help

m keras.models 1 ort Sequential ~

m keras.layers.normalization in t BatchNormalization
m keras.layers.convolutional SeparableConv2D

m keras.layers.convolutional import MaxPooling2D

m keras.layers.core i Activation

m keras.layers.core i Flatten

m keras.layers.core Dropout

keras.layers.core impo Dense
om keras import backend as K
class CancerNet:
@staticmethod

i=ef build(width,height,depth,classes):
model=Sequential ()
shape=(height,width, depth)
channelDim=-1

if K.image_data_format ()==
shape=(depth, height,width)
channelDim=1

model.add (SeparableConv2D (32, (3,3), padding="
model.add (Activation (" ))

model.add (BatchNormalization (axis=channelDim) )
model.add (MaxPooling2D (pool_size=(2,2)))
model.add (Dropout (0.25) )

»input_shape=shape))

model.add (SeparableConv2D (64, (3,3), padding="sams"))
model.add (Activation (" u”))

model.add (BatchNormalization (axis=channelDim) )
model.add (SeparableConv2D (64, (3,3), padding="sams"))
model.add (Activation("xelu"))

model.add (BatchNormalization (axis=channelDim) )
model.add (MaxPooling2D(pool_size=(2,2)))

model.add (Dropout (0.25))

model.add (SeparableConv2D (128, (3,3), padding="
model.add (Activation (" ))

model.add (BatchNormalization (axis=channelDim))
model.add (SeparableConv2D (128, (3,3), padding=" s
model.add (Activation("xelu")) v
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model.add (BatchNormalization (axis=channelDim))
model.add (SeparableConv2D(128, (3,3), padding=
model.add (Activation 1u"))

model.add (BatchNormalization (axis=channelDim))
model.add (MaxPooling2D (pool_size=(2,2)))
model.add (Dropout (0.25))

model.add(Flatten())

model.add (Dense (256))
model.add(Activation("relu"))
model.add (BatchNormalization())
model.add (Dropout (0.5))

model.add (Dense (classes))
model.add (Activation("sof

model
v
Ln:40 Col: 36

olesdl add SeparableConv2D s CancerNet sl bl APT pses o<
)l Go,e - Oladas @j asb el @b dn b e CancerNet i S oS Al
ISl Ly Tz ) Sl sue s (Brge JS 01V 155 sue) Lhee s deslisls

(150) 2. W&l s

Codowy o5 cchannel first plsel e LUl s gy p o0 Ay ol ol &
Bl gy JSLal

t DEPTHWISE CONV => RELU => POOL &b 836 ddowy p i Y1
JSU 522 & el il softmax el gty SN e STy el S5 we IS
sl dond Blgl 3.2

train_model.py:

s config s cancernet s sklearn s keras ;o 5) gniw (Ln L3 g0l oS 3 |
.08 3 numpy s matplotlib 5 imutils

import matplotlib
matplotlib.use ("Agg")

from keras.preprocessing.image import ImageDataGenerator
from keras.callbacks import LearningRateScheduler
from keras.optimizers import Adagrad

from keras.utils import np utils

from sklearn.metrics import classification report
from sklearn.metrics import confusion matrix

from cancernet.cancernet import CancerNet

from cancernet import config

from imutils import paths

import matplotlib.pyplot as plt

import numpy as np

import os

NUM EPOCHS=40; INIT LR=le-2; BS=32

trainPaths=1ist (paths.list images(config.TRAIN PATH))
lenTrain=len (trainPaths)

lenVal=len (list (paths.list images(config.VAL PATH)))
lenTest=len(list (paths.list images(config.TEST PATH)))
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trainLabels=[int (p.split (os.path.sep) [-2]) for p in trainPaths]
trainLabels=np utils.to categorical (trainLabels)
classTotals=trainLabels.sum(axis=0)
classWeight=classTotals.max () /classTotals

trainAug = ImageDataGenerator (
rescale=1/255.0,
rotation range=20,
zoom_range=0.05,
width_shift range=0.1,
height shift range=0.1,
shear range=0.05,
horizontal flip=True,
vertical flip=True,
fill mode="nearest")

valAug=ImageDataGenerator (rescale=1 / 255.0)

trainGen = trainAug.flow from directory(
config.TRAIN PATH,
class mode="categorical",
target size=(48,48),
color mode="rgb",
shuffle=True,
batch size=BS)
valGen = valAug.flow_ from directory(
config.VAL PATH,
class mode="categorical",
target size=(48,48),
color mode="rgb",
shuffle=False,
batch size=BS)
testGen = valAug.flow from directory(
config.TEST PATH,
class mode="categorical",
target size=(48,48),
color mode="rgb",
shuffle=False,
batch_size=BS)

model=CancerNet.build (width=48, height=48,depth=3,classes=2)
opt=Adagrad (1r=INIT LR,decay=INIT LR/NUM EPOCHS)

model.compile (loss="binary crossentropy",optimizer=opt,metrics=["accur
acy"l)

M=model.fit generator (
trainGen,
steps_per epoch=lenTrain//BS,
validation data=valGen,
validation steps=lenval//BS,
class weight=classWeight,
epochs=NUM EPOCHS)

print ("Now evaluating the model"™)
testGen.reset ()
pred indices=model.predict generator (testGen, steps=(lenTest//BS)+1)

pred indices=np.argmax (pred indices,axis=1)

print (classification report (testGen.classes, pred indices,
target names=testGen.class indices.keys()))
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cm=confusion matrix (testGen.classes,pred indices)
total=sum (sum(cm) )
accuracy=(cm[0,0]+cm[1,1]) /total
specificity=cm[1,1]1/(cm[1l,0]+cm[1,1])
sensitivity=cm[0,0]/ (cm[0,0]+cm[0,1])

print (cm)

print (f'Accuracy: {accuracy}')

print (f'Specificity: {specificity}")

print (f'Sensitivity: {sensitivity}')

N = NUM EPOCHS

plt.style.use("ggplot")

plt.figure ()

plt.plot (np.arange(0,N), M.history["loss"], label="train loss")
plt.plot (np.arange(0,N), M.history["val loss"], label="val loss")
plt.plot (np.arange(0,N), M.history["acc"], label="train acc")
plt.plot (np.arange(0,N), M.history["val acc"], label="val acc")
plt.title("Training Loss and Accuracy on the IDC Dataset")
plt.xlabel ("Epoch No.")

plt.ylabel ("Loss/Accuracy")

plt.legend(loc="1lower left")

plt.savefig('plot.png')

[ 8 train_model.py - C:\Users\Sumeet Rathore\Desktop\breast-cancer-classification\breast-cancer-classification\train_model.py (3.7.3) -

i rt matplotlib
matplotlib.use ("2

)

keras.preprocessing.image img t ImageDataGenerator

keras.callbacks i LearningRateScheduler
keras.optimizers rt Adagrad
keras.utils imp np utils

sklearn.metrics :
sklearn.metrics ing
cancernet.cancernet
cancernet in rt config
imutils import paths

t matplotlib.pyplot as plt
It numpy as np

t os

classification_report
- confusion matrix
t CancerNet

NUM_EPOCHS=40; INIT LR=le-2; BS=32

trainPaths=list (paths.list_images (config.TRAIN PATH))
lenTrain=len (trainPaths)

lenVal=1 ist(paths.list_images (config.VAL PATH)))
lenTes st (paths.list_images (config.TEST_PATH)))

trainLabels=[int (p.split (os.path.sep) [-2]) for p in trainPaths]
trainlLabels=np utils.to_categorical (trainlabels)
classTotals=trainLabels.sum(axis=0)
classWeight=classTotals.max()/classTotals

trainfAug = ImageDataGenerator (
rescale=1/255.0,
rotation_range=20,
zoom_range=0.05,
width_shift_range=0.1,
height_shift_range=0.1,
shear_range=0.05,
horizontal f£li
vertical fli
£ill mode="

valAug=ImageDataGenerator (rescale=l / 255.0)
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trainGen = trainfug.flow_from directory( "~
config.TRAIN_ PATH,
class_mode: g
target_size=(48,48),

valGen = vallug.flow_from directory(
config.VAL PATH,

testGen = vallug.flow_from directory(
config.TEST PATH,

model=CancerNet.build (width=48,height=48,depth=3,classes=2)
opt=Adagrad (1r=INIT_LR,decay=INIT_ LR/NUM_EPOCHS)
model.compile (loss=" ,Ooptimizer=opt,metrics=["accu

M=model.fit_generator(
trainGen,
steps_per_spoch=lenTrain//BS,
validation data=valGen,
validation steps=lenVal//BS,
class_weight=classWeight,
epochs=NUM_EPCCHS)

print ("¥
testGen.reset ()
pred_indices=model.predict_generator (testGen,steps=(lenTest//BS)+1)

pred_indices=np.argmax(pred_indices,axis=1)

M=model.fit_generator(
trainGen,
steps_per_epoch=lenTrain//BS,
validation_data=valGen,
validation_steps=lenVal//BS,
class_weight=classWeight,
epochs=NUM_EPOCHS)

print ("
testGen.reset ()
pred_indices=model.predict_generator (testGen, steps=(lenTest//BS)+1)

pred_indices=np.argmax(pred_indices,axis=1 )|

nt (classification_report (testGen.classes, pred_indices, target_names=testGen.class_indices.keys()))

cm=confusion matrix(testGen.classes,pred_indices)
total=sum(sum(cm))
accuracy=(cm[0,0]+cm[1,1])/total
specificity=cm[1,1]/(cm[1,0]+cm[1,1])
sensitivity=cm([0,0]/ (cm[0,0]+cm[0,1])

print (cm)

N = NUM_EPOCHS
plt.style.use ("ggp
plc.figure ()
plt.plot (np.arange (0,N), M.history["
plt.plot (np.arange (0,N), M.history["
plt.plot(np.arange (0,N), M.history["
plt.plot (np.arange(0,N),
plt.title("
plt.xlabel(
plt.ylabel (
plt.legend (loc
plt.savefig('p

v
Ln: 81 Col:43

Jaxe s number of epochs < 2l saad 23,V A T Nl ey Sl 1 <
Byl DY) dobluadlsae Je Jamw batchsize il == learning rate olaJl
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Heart Disease §roc)l oleill plaaiwl wdéll gAlpol §uiill (19
Prediction using Deep Learning

e 55 ol e A dikseadl VLI e de gazes Heart disease il ol 6 Jaxs
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https://archive.ics.uci.edu/ml/datasets/Heart+Disease
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pandas ) <UL & sazee 5 sl el puiadl Tl J) oy UL L5 o3 L2 ]

.DataFrame

SV DBy A8 gazms Cile ezt o35 oMol STl Sl Il e csv il o o3

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

Soew 20 Jsl aeldsg pandas DataFrame J] UL de gazes 5|2l o3

import io
Data = pd.read csv(io.BytesIO(uploaded|['heart.csv']))
print (Data.head (20))

age sex cp trestbps chol fbs ... exang oldpeak slope ca thal target
0 63 1 3 145 233 1 ... 0 2.3 0 0 1
1 37 1 2 130 250 0 0 3.5 0 0 2 1
2 41 0 1 130 204 0 0 1.4 2 0 2 1
3 56 1 1 120 236 0 0 0.8 2 0 2 1
4 57 0 0 120 354 0 1 0.6 2 0 2 1
5 57 1 0 140 192 0 0 0.4 1 0 1 1
6 56 0 1 140 294 0 0 1.3 1 0 2 1
7 44 1 1 120 263 0 0 0.0 2 0 3 1
8 52 1 2 172 199 1 0 0.5 2 0 3 1
9 57 1 2 150 168 0 0 1.6 2 0 2 1
10 54 1 0 140 239 0 0 1.2 2 0 2 1
11 48 0 2 130 275 0 0 0.2 2 0 2 1
12 49 1 1 130 266 0 0 0.6 2 0 2 1
13 64 1 3 110 211 0 1 1.8 1 0 2 1
14 58 0 3 150 283 1 0 1.0 2 0 2 1
15 50 0 2 120 219 0 0 1.6 1 0 2 1
16 58 ] 2 120 340 0 0 0.0 2 ] 2 1
17 66 ] 3 150 226 0 0 2.6 0 0 2 1
18 43 1 0 150 247 0 0 1.5 2 0 2 1
19 69 0 3 140 239 0 0 1.8 2 2 2 1

[20 rows x 14 columns]

Zal g Ll SLall sl s IR (20l 5 201 e Lo oy SBT3 )
REXWEION

f = sns.countplot (x='target', data=Data)

f.set title("Heart disease distribution")

f.set xticklabels(['No Heart disease', 'Heart Disease'])
plt.xlabel ("");
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f = sns.countplot (x="target', data=Data, hue='sex')
plt.legend(['Female', 'Male'l])

f.set_title("Heart disease by gender")

f.set xticklabels(['No Heart disease', 'Heart Disease'])

plt.xlabel ("");
Heart disease by gender
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s Male
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=
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o
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heat map = sns.heatmap (Data.corr (method="'pearson'), annot=True,
fmt='.2f', linewidths=2)
heat map.set xticklabels(heat map.get xticklabels(), rotation=45);

plt.rcParams["figure.figsize"] = (50,50)
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UUIKeras @ino Ly
ety Ll L 515l 5l Keeras Citmas sl 3l 0l (SBLI1 GLastnl Ay

‘CDUEA|VV“2d J%L&Y‘iﬁ}aawj gﬁUJﬁ\AE}maw %}§5}aaw L;l;:UgAll;}“aw
s e bl dss pST o Koy oscikit-Learn S Lodsed

.sklearn.model selection.train test split()

from sklearn.model selection import train test split

Input train, Input test, Target train, Target test =

train test split(InputScaled, Target, test size = 0.30, random state =
5)

print (Input train.shape)

print (Input test.shape)

print (Target train.shape)

print (Target test.shape)

i I e ol e sazes IS wm  Lacd

212, 13)
91, 13)
212, 1)

(
(
(
(91, 1)

Keras Sequential 3 503 p s

from keras.models import Sequential
from keras.layers import Dense

model = Sequential ()
model.add (Dense (30, input dim=13, activation='tanh'))

model .add (Dense (20, activation='tanh'))
model.add (Dense (1, activation='sigmoid'))

el wladall Canss - -sequential Jodoso Sl Je T35 ety L3 «JfY\J}aﬂJ\ &
S RS el eda a0 oy ol o pees Ol QLD ¢ LelSL dlanadl 4225l

S gas Lo 13 po 3il5u Lo s 13 da & JsYI (6 ol

Lols Aoy Lae 05 20 e oo L) A2kl i) s Ll tanh pases
dslallsigmoid Lniis Alsy (p5b) 3y das Ll Lo o1 21 d2b 525 tanh
S Gl S

:p3sedl(fit) <y s(compile) maze Uyes

model.compile (optimizer="'adam',6 loss="binary crossentropy',metrics=["'ac
curacy'])
model.fit (Input train, Target train, epochs=100, verbose=1)

iolawy W e compile s (g g

SV Tyl e ) e S nl] a1 5 radam o] s @
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AsCiad Lgas 0 o2 Al el Ul Uzl :binary crossentropy Uasdl Dl o
.binary crossentropy Ll e Keras QLS e
LNl Copdl LSt Sl ol zosl s1sf (i) raccuracy Bl wLis e

w3l 35 100 = ol oy Lad (05

islb Sy .Google colab shie] o Jons <iST13] 018 aay oy 28T Ma G i )
8 o Bl gy W) 231 5LV Sy Ui 3 5adl s 350l Sasels
model.summary ()

score = model.evaluate (Input test, Target test, verbose=0)

print ('Model Accuracy = ',score[l])
rade o> gl U sa [da
Layer (type) Output Shape Param #
dense_ 4 (Dense) (None, 30) 420
dense 5 (Dense) (None, 20) 620
dense_ 6 (Dense) (None, 1) 21

Total params: 1,061 Trainable params: 1,061 Non-trainable params: 0

Model Accuracy = 0.9010988965139284
LG 9010 Gt Gl 0580 LV Sbly o annd e 5 50

wailoll

I e UL Ao gora e 2l AN 51l iian) Keras 3505 oy bad 2
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https://github.com/mnarkar/keras
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Gender and §1roc)l plcll ladiwl jocllg yuinll ayaaij (20
Age Detection with Deep Learning

5oy sl V1 Bl G Jols Casl @] Lo pg) fags s il o)l 1S LUl
o ! e ol oY1 ST plasealy Wl o I idly ol O35 G
ool Sl paamtans s cce Vs WY1 QLY o ASTUN Al gl gk e Yl
A pSdYIa el

LI e goo al vl
Joddl ke UseCases Gallary » & J €150 ] 08 « cAlnvas e Jonll s s
SUL Bty SLLI e ol J] i o) e Lol plaseal oV e 6 e
IN o DU degoren ooty psin LCSV Gty 835250 (A5 Jsdond] (36357 50
Lo ol d>lue 3obLy 5 WS pandas
lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/age_gender.zip"

lunzip -qo age_gender.zip
I'rm age_gender.zip

éo j LUl uliA ol alyaiawl

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.model_selection import train_test_split

import tensorflow as tf

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

from tensorflow.keras import utils

from tensorflow.keras.models import Sequential

from keras.callbacks import ModelCheckpoint

ULl Jda
adoslS LSl 185 ) gl el ¢ il (Byalls andl e SULII ds paren (5500
o pandas i dls Lri5 Gk oo SUL e semad Choy o Jpasd! Sy
B yhaoll numpy Jlezssss JoSl ssee o oS 03 e Jsmasd) Lle
85 e J pamll LSy chaitall Sas W oz 5 55 (g0 Yok & o 5 oL s
obol e g Sy Jalses oy IS (o SULII e poead Aikseall jlasY) J g 230

gl LSl

Dataset = pd.read_csv('age_gender.csv')
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Dataset.head(5)

age ethnicity gender img_name pixels
0 1 2 0 20161219203650636.jpg.chipjpg 129 128 128 126 127 130 133 135 139 142 145 14...
1 1 2 0 20161219222752047 jpg.chipjpg 164 74 111 168 169 171 175 182 184 188 193 199...
2 1 2 0 20161219222832191.jpg.chipjpg 67 7071 70 69 67 70 79 90 103 116 132 145 155...
3 1 2 0 20161220144911423.jpg.chipjpg 193 157 198 200 199 200 202 203 204 205 208 21...
4 1 2 0 20161220144914327 jpg.chipjpg 202 205 209 210 209 209 210 211 212 214 218 21...

Dataset.describe()
age ethnicity gender

count 23705.000000 23705.000000 23705.000000

mean 33.300907 1.269226 0.477283
std 19.885708 1.345638 0.499454
min 1.000000 0.000000 0.000000
25% 23.000000 0.000000 0.000000
50% 29.000000 1.000000 0.000000
75% 45.000000 2.000000 1.000000
max 116.000000 4.000000 1.000000

# Transforming pixels which is in string format to numpy array

Dataset[ 'pixels'] = Dataset['pixels'].map(lambda x: np.array(x.split(' '),
dtype=np.float32).reshape(48, 48))

# Plotting the data according to age

Dataset[ 'age'].hist()

BOOO 1

6000 1

4000 1

2000 1

oA

0 20 40 60 120

# Putting the age into a category

Dataset["age_cat"] = pd.cut(Dataset["age"],
bins=[0., 20., 40.0, 60., 80., np.inf],
labels=[1, 2, 3, 4, 5])

# Counting the category of data
Dataset["age_cat"].value_counts()
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2 12122
1 ABT7
3 4311
4 1855
5 540
Mame: age_cat, dtype: inté4

GenderModel g AgeModel J Ul icgono Ll
Oebakin (p ke & i s Bghae dlguss JuSl b sl 5 e
ezl el gl a3 gad g i Hluanb G (el 3915 peald LosisT tdcl)

from sklearn.model_selection import StratifiedShuffleSplit

split = StratifiedShuffleSplit(n_splits=1, test_size=0.2, random_state=42)
for train_index, test_index in split.split(Dataset, Dataset["age_cat"]):
strat_train_set = Dataset.loc[train_index]
strat_test_set = Dataset.loc[test_index]

def age_cat_proportions(data):
return data["age_cat"].value_counts() / len(data)

train_set, test_set = train_test_split(Dataset, test_size=0.2,
random_state=42)

compare_props = pd.DataFrame({
"Overall": age_cat_proportions(Dataset),
"Stratified": age_cat_proportions(strat_test_set),
"Random": age_cat_proportions(test_set),
}) .sort_index()
compare_props["Rand. %error"] = 100 * compare_props["Random"] /
compare_props["Overall"] - 100
compare_props["Strat. %error"] = 100 * compare_props["Stratified"] /
compare_props["Overall"] - 100
compare_props

Overall Stratified Random Rand. %error Strat. %error

1 0.205737 0.205864 0.201223 -2.193972 0.061513
2 0511369 0.511285 0.517401 1.179673 -0.016499
3 0.981860 0.181818 0.178865 -1.646950 -0.023196
4 0.078254 0.078254 0.079730 1.886792 0.000000
5 0.022780 0.022780 0.022780 0.000000 0.000000

for set_ in (strat_train_set, strat_test_set):
set_.drop("age_cat", axis=1, inplace=True)
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TrainSet-TestSet d.cg.o0n0 cliiul

# split the data into train ad test
np.random.seed(42)

y_age = np.array(full_dataset['age'])
y_gender = np.array(full_dataset['gender'])
print('X",X.shape)
print('y_age',y_age.shape)
print('y_gender',y_gender.shape)

X_train, X_test, y_age train, y_age test, y_gender_train, y_gender_test =
train_test_split(X,y_age, y_gender, test_size=0.2, random_state=42)

X (23705, 48, 48, 1)

y_age (23705,)

y_gender (23705,)

def plot(X,y):

plt.title(y)

plt.imshow(X.reshape(48,48))

plt.show()
plot(full_dataset['pixels'][50],full_dataset['gender'][10])

AgeModel gAg.oiJl dui)
23505 b ool gyl Sy 503 8 I3 plasdll 0 (ULl & gores 5 L23]
Tl A2 Bpall Dbl iz ses iiaas 14S el b ol Geand) (el
:AgeModel -5 sod dadicnall
import tensorflow.keras.layers as L
tf.keras.backend.clear_session()
AgeModel = tf.keras.Sequential([
L.InputLayer(input_shape=(48,48,1)),
L.Conv2D(32, (3, 3), activation='relu', input_shape=(32, 32, 3)),
L.BatchNormalization(),

L.MaxPooling2D((2, 2)),
L.Conv2D(64, (3, 3), activation='relu'),
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L.MaxPooling2D( (2, 2)),
L.Flatten(),
L.Dense(64, activation='relu'),
L.Dropout(rate=0.5),
L.Dense(1)

D

AgeModel.compile(optimizer="adam',

loss="mean_squared_error")

AgeModel. summary ()

Model: "sequential"

Layer (type) Output Shape Param #
conv2d (Conv2D) ::::z;:::jzdgjzdﬁ, 32) 320
batch_normalization (BatchNo (Mone, 46, 46, 32) 128
max_pooling2d (MaxPooling2D) (Mone, 23, 23, 32) Q
conv2d_1 (Conv2D) (Mone, 21, 21, 64) 18496
max_pooling2d 1 (MaxPooling2 (Mone, 10, 1@, 64) Q
flatten (Flatten) (Mone, 6400) a

dense (Dense) (Mone, 64) 409664
dropout (Dropout) (Mone, 64) a
dense_1 (Dense) (Mone, 1) 65

Total params: 428,673
Trainable params: 428,609
Non-trainable params: 64

AL sl "Adam” oy Tan Al sl g dessead) Uasdl Dl
o2 3ol "Adam” s s "binary crossentropy’s

AgeModel gagol Ly yai

checkpointer = ModelCheckpoint('ageModel.h5"', monitor='val_loss', mode='min',

verbose=2,

save_best_only=True)

history = AgeModel.fit(X_train, y_age_train, epochs=50, validation_split=0.2,
batch_size=64,callbacks=[checkpointer])

232/238 [============================>.] - ETA: @s - loss: 71.3997

Epoch @0848: val_loss did not improve from 86.29923

238/238 [==============================] - 1s 5ms/step - loss: 71.328@ - val_loss: 184.6958
Epoch 49/58

231/238 [============================>.] - ETA: @s - loss: 69.8919

Epoch 80849: val_loss did not improve from 86.29923

238/238 [== 1s Sms/step - loss: 69.7740 - val_loss: 101.4516
Epoch 50/50

232/238 [============================3>_.] - ETA: @s - loss: 66.0722

Epoch @005@: val_loss did not improve from 86.29923

238/238 [== ======] - 1s 5ms/step - loss: 66.1853 - val_loss: 181.6719
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AgeModel g3goild wyjaill hindo

pd.DataFrame(history.history).plot(figsize=(8, 5))
plt.grid(True)

plt.show()
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AgeModel g 3g.0l o8’

AgeModel.evaluate(X_test,y_age_test)

149/149 [

] - ©s 2ms/step - loss: 99.3864

y_age_test[:10]

array([90, 37, 35, 24, 40, 24, 21, 48, 54, 57])

y_age_pred = AgeModel.predict(X_test[:10])
np.round(y_age_pred)

array([[1e5.],
[ 26.],
37.1,
29.1,
29.1,
36.1,
24.1,
27.1,
54.7,
46.]], dtype=float32)

el e R N N e N W |
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##Gender Model

tf.keras.backend.clear_session()

GenderModel = tf.keras.Sequential([
L.InputLayer(input_shape=(48,48,1)),
L.Conv2D(32, (3, 3), activation='relu', input_shape=(32, 32, 3)),

.BatchNormalization(),

.MaxPooling2D((2, 2)),

.Conv2D(64, (3, 3), activation='relu'),

.MaxPooling2D((2, 2)),

.Flatten(),

.Dense(64, activation='relu'),

.Dropout(rate=0.5),

.Dense(1, activation="sigmoid")

rrrrrrr

D)

GenderModel.compile(optimizer="adam",
loss=tf.keras.losses.BinaryCrossentropy(),
metrics=["'accuracy'])

GenderModel . summary ()

Model: "sequential”

Layer (type) Output Shape Param #
comv2d (Com2D) T ome, 46, 45, 3) 30
batch_normalization (BatchNo (Mone, 46, 46, 32) 128
max_pooling2d (MaxPooling2D) (Mone, 23, 23, 32) a

conv2d_1 (Conv2D) (Mone, 21, 21, 64) 18496
max_pooling2d 1 (MaxPooling2 (Mone, 10, 1@, 64) a

flatten (Flatten) (None, 6408@) @

dense (Dense) (Mone, 64) 489664
dropout (Dropout) (None, 64) a

dense_1 (Dense) (Mone, 1) 65

Total params: 428,673
Trainable params: 428,689
Non-trainable params: 64

GenderModel g g0l iy jaj

Gender_history = GenderModel.fit(
X_train, y_gender_train, epochs=18, validation_split=0.2, batch_size=64)

Epoch 14/18

238/238 [ ] - 1s Sms/step - loss: 0.14088 - accuracy: ©.9411 - val_loss: 8.2740 - val_accuracy: 8.8998
Epoch 15/18
238/238 [ ] - 1s Sms/step - loss: 0.1360 - accuracy: 8.9410 - val_loss: 0.2962 - val_accuracy: 0.9806
Epoch 16/18
2387238 [ ] - 1s éms/step - loss: ©.1335 - accuracy: ©.9409 - val loss: 0.3129 - val_accuracy: 0.9011
Epoch 17/18
238/238 [ ] - 1s 6ms/step - loss: ©.1282 - accuracy: ©.9434 - val_loss: ©.3634 - val_accuracy: ©.8932

Epoch 18/18
238/238 [ ] - 1s 6ms/step - loss: 0.1178 - accuracy: ©.9499 - val_loss: 0.3291 - val_accuracy: 8.8961
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GenderModel.save("GenderModel.h5")
pd.DataFrame(Gender_history.history).plot(figsize=(8, 5))
plt.grid(True)

plt.show()
0.8 /
06 4 — loss
accuracy
— al_loss
— wval_accuracy

044

0.2 4

GenderModel g 3g.0Jl oL s

loss, acc = GenderModel.evaluate(X_test,y_gender_test,verbose=0)
print('Test loss: {}'.format(loss))
print('Test Accuracy: {}'.format(acc))

Test loss: 0.3629770576953888
Test Accuracy: 0.8873655200004578

y_gender_test[:10]
array([1, 1, @, 1, 1, 1, 1, 1, 0, 0])

y_gender_pred = GenderModel.predict(X_test)
np.transpose(np.round(y_gender_pred))

array([[1., 1., @., ..., ©., 0., 1.]], dtype=float32)

230l 2lal LI Jgungll
def plot(X,y _age,y gender):
if y_gender<=0.5:
plt.title('Gender is Male and Age is around ' +str(y_age))

else:

plt.title('Gender is Female and Age is around ' +str(y_age))
plt.imshow(X.reshape(48,48))
plt.show()



n=2
plot(X_test[n],int(y_age_pred[n]),y_gender_pred[n])

Gender is Male and Age is around 36
] m

n=4
plot(X_test[n],int(y_age_pred[n]),y_gender_pred[n])

Gender is Female and Age is around 29
o

n=9
plot(X_test[n],int(y_age_pred[n]),y_gender_pred[n])

Gender is Male and Age is around 45
0
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Urban Sound Classification using Convolutional Neural
Networks
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https://www.kaggle.com/pavansanagapati/urban-sound-classification
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Mel spectrogram
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Kaggle

$matplotlib inline

from memory profiler import memory usage
import os

import pandas as pd

from glob import glob

import numpy as np

QJ&JU x.)r:.d.“ uw )J...,a,q_“ leka J.Q.G )Lbl BLS) ‘libthOOIS C,?&;J SUs u\.u r).s.'
o8 e o ) i O comd (Lo SlI3 Jai5 <2813 . LiIbROSA Jl J s gl J1 (50
.V5:>ﬁﬂ‘3J:>j

$%capture
lapt-get install libav-tools -y

Lol piaell J] BLAYL LSl ol &5 120! Keras oleSls o) 5 Les o5 un

ogodl UL o 83l Lo JI ols [0 LN sy (5,51 &5
las o131 Jlotall Jgo sl 5515 Cadas W 5 s cgarbage collector package
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from keras import layers

from keras import models

from keras.layers.advanced activations import LeakyReLU
from keras.optimizers import Adam

import keras.backend as K

import librosa

import librosa.display

import pylab

import matplotlib.pyplot as plt

from matplotlib import figure

import gc

from path import Path!mkdir /kaggle/working/train
'mkdir /kaggle/working/test

ke Jgmetr 1 Il s Gy b e by Loliadl SULII s Ao T (U3

il il Juddl el 058 Olansb Jpg G O 5 Sl L 2ol wav
UL ab lalases eLis] |5 ¢ LIBROSA plisel . wav cile JS3 Slal) d Jona s

.QQLEASJJMASnQi&>j ih?kidj
def create spectrogram(filename,name) :
plt.interactive (False)
clip, sample rate = librosa.load (filename, sr=None)
fig = plt.figure (figsize=[0.72,0.72])
ax = fig.add subplot (111)
ax.axes.get xaxis().set visible (False)
ax.axes.get yaxis().set visible (False)
ax.set frame on(False)

S = librosa.feature.melspectrogram(y=clip, sr=sample rate)
librosa.display.specshow (librosa.power to db (S, ref=np.max))
filename = ' /kaggle/working/train/"’ + name + '.jpg’
plt.savefig(filename, dpi=400, bbox inches='tight',pad inches=0)
plt.close()

fig.clf ()

plt.close (fig)
plt.close('all')
del filename,name,clip,sample rate, fig,ax, S

L LY bl s ) dedb « Jaadls

def create spectrogram test (filename, name) :

plt.interactive (False)

clip, sample rate = librosa.load(filename, sr=None)

fig = plt.figure(figsize=[0.72,0.72])

ax = fig.add subplot(111)

ax.axes.get xaxis().set_visible (False)

ax.axes.get yaxis().set visible (False)
ax.set frame on(False)

S = librosa.feature.melspectrogram(y=clip, sr=sample rate)
librosa.display.specshow (librosa.power to db(S, ref=np.max))
filename = Path('/kaggle/working/test/' + name + '.Jjpg')
fig.savefig(filename, dpi=400, bbox inches='tight',6 pad inches=0)
plt.close()

fig.clf ()
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plt.close (fig)
plt.close('all')
del filename,name,clip,sample rate, fig,ax, S

oo lads o IS it Ly Lol oyl ULy Lo Fls ol s
8 S 101 sl o) Ehagdl UL sl oo plteinly 3l 15 5dl (355 500 2000

s
RO R

Data dir=np.array(glob("../input/train/Train/*"))%load ext

memory profiler%%memit

i=0

for file in Data dir[i:1+2000]:
#Define the filename as is, "name" refers to the JPG, and is split off
into the number itself.

filename,name = file,file.split('/") [-1].split("'.") [0]
create spectrogram(filename,name)gc.collect () $%memit
i=2000
for file in Data dir[i:1+2000]:
filename,name = file,file.split('/") [-1].split("'.") [0]
create spectrogram(filename,name)gc.collect () $%memit
1=4000
for file in Data dir([i:]:
filename,name = file,file.split('/") [-1].split("'.") [0]

create spectrogram(filename,name)gc.collect ()

1y ol V1 by 26 saread dd 22l oL

Test dir=np.array(glob("../input/test/Test/*"))%%memit

i=0
for file in Test dir[i:i+1500]:
filename,name = file,file.split('/") [-1].split("'.") [0]
create spectrogram test (filename,name)gc.collect () $%memit
i=1500
for file in Test dir[i:]:
filename,name = file,file.split('/") [-1].split("'.") [0]

fr%?te_spectrogram_test(filename,name)gc.collect()
slossl (35 75ka by 2ol SULI Sland a5 Y (Gl okl sl ) oS e
S biaadl ey SBLy Jadr GEl3 o Y ST g il a3 el Slike
Keras ;535 « U0 Gy ik JS dans 83le) Jd gl jam elias s LLI s peinas
Sl e Jpaoell @ ggun SULI Il T sasls 8o o Sbly Wy b5
el e Gl Copdil) Badoee Slads Gl slus] s L] doeoeall

ol by sl G0 mall 550 jpg sltiel o T LY L0V asises Useo
.c:a,aj\ o ol 231 plewad L ol
from keras preprocessing.image import ImageDataGenerator

def append ext (fn):
return fn+".jpg"

traindf=pd.read csv('../input/train.csv',dtype=str)
testdf=pd.read csv('../input/test.csv',dtype=str)
traindf ["ID"]=traindf["ID"].apply (append ext)
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testdf ["ID"]=testdf ["ID"].apply (append ext)

datagen=ImageDataGenerator (rescale=1./255.,validation split=0.25)

train_generator=datagen.flow_ from dataframe (
dataframe=traindf,
directory="/kaggle/working/train/",
X_col="ID",

y col="Class",

subset="training",

batch size=32,

seed=42,

shuffle=True,

class mode="categorical",

target size=(64,64))

valid generator=datagen.flow from dataframe (
dataframe=traindf,
directory="/kaggle/working/train/",
x col="ID",

y _col="Class",

subset="validation",

batch size=32,

seed=42,

shuffle=True,

class _mode="categorical",

target size=(64,64))
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from keras.layers import Dense, Activation, Flatten, Dropout,
BatchNormalization

from keras.models import Sequential, Model

from keras.layers import Conv2D, MaxPooling2D

from keras import regularizers, optimizers

import pandas as pd

import numpy as np
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model = Sequential ()

model.add (Conv2D (32, (3, 3), padding='same',
input shape=(64,64,3)))

model.add (Activation('relu'))

model.add (Conv2D (64, (3, 3)))

model.add (Activation('relu'))

model.add (MaxPooling2D (pool size=(2, 2)))
model.add (Dropout (0.25))

model.add (Conv2D (64, (3, 3), padding='same'))
model.add (Activation('relu'))

model.add (Conv2D (64, (3, 3)))
model.add (Activation('relu'))
model.add (MaxPooling2D (pool size=(2, 2)))
model .add (Dropout (0.5))
model.add (Conv2D (128, (3, 3),
model.add (Activation('relu'))
model.add (Conv2D (128, (3, 3))
model.add (Activation('relu'))
model.add (MaxPooling2D (pool size=(2, 2)))

model.add (Dropout (0.5))

model.add (Flatten())

model.add (Dense (512))

model.add (Activation('relu'))

model.add (Dropout (0.5))

model.add (Dense (10, activation='softmax'))

model.compile (optimizers.rmsprop (1r=0.0005, decay=le-

6) ,loss="categorical crossentropy",metrics=["accuracy"])
model . summary ()

padding="same'))

)

a3 sad oty (25 (Gl o o3 IS sl 01 e 0V

#Fitting keras model, no test gen for now

STEP_SIZE TRAIN=train generator.n//train generator.batch size

STEP_SIZE VALID=valid generator.n//valid generator.batch size

#STEP SIZE TEST=test generator.n//test generator.batch size

model.fit generator (generator=train generator,
steps per epoch=STEP SIZE TRAIN,
validation data=valid generator,
validation steps=STEP SIZE VALID,
epochs=150

)

model.evaluate generator (generator=valid generator, steps=STEP SIZE VALID

)

[6.3850516012475052, ©.9457013571963591]

0.0005 (has Jhwoy & 150 oo 25T e yike clord sad oo Bl Unsdl (3
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test_datagen:ImageDataGenerator(rescalezl./255.)
test generator=test datagen.flow from dataframe (
dataframe=testdf,
directory="/kaggle/working/test/",
X_col="ID",
y col=None,
batch size=32,
seed=42,
shuffle=False,
class_mode=None,

target size=(64,64))STEP SIZE TEST=test generator.n//test generator.batch
size

1l ol LY by (345 s wblie 7 5l 6355 0 e

test generator.reset()
pred=model.predict generator (test generator,
steps=STEP_SIZE TEST,
verbose=1)predicted class indices=np.argmax (pred,axis=1)

#Fetch labels from train gen for testing

labels = (train generator.class indices)
labels = dict((v,k) for k,v in labels.items())
predictions = [labels[k] for k in predicted class indices]

print (predictions[0:6])

r b LSl 5 505 0 o

['Jackhammer', 'children playing', 'drilling', 'dog bark', 'street music',
'jackhammer', 'air conditioner']

uaaloll
e iz s J el wblis Ciinas CNN LM ranll OIC20 Say @
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Detecting COVID-19 From Chest X- plcil J&j olaailwl
Ray Images using Transfer Learning

252 o COVID-19 5525 SLEST (5,30 05l o5 Django e @56 oy Gk
el 05 s Bl 2l e g5 o5 JYI el 850 303w Chest X-Ray
ResNet505 Xception 25§50 Ma st VI ol dakaee 5L B
5 sares o perel) Bxlie ULy d5 gz s Granll (el 23500 Copls o3 VGGG
)l 5 G g pptadl lis e o4 SARS-COV-2-Ct-Scan bl
ATl e el S e o G(CNIND i) Lnaal]

doaAiuell alidillg wigall
10051 85 4SThe dstdenad! dalgll il y LSl Lan

Ol e I AR e
Django :cu gl Jos 5| o
Tensorflow :Grandl oLl HN rl*:’)u’l .
CSS (BootStrap) (HTML :éele¥) igxl i shae o
matplotlib s seaborn s venv ;s sklearn s keras SO IO JCH IR [P
La LSl e ilate 26 s gl oSy
6ghh4yoghha ageill
God)ipdedl £ ja
Dataframe cbuJl jun| (JI Dataset cubbudl degoao Jugai:1 6ghall
L e SBLI ij&f:;rj .
RN FRWAY ¢ pandas dataframe J| SULJI L5 @
File [Image File] e
DiseaseID [Serial Number| e
DiseaseType [COVID, non-COVID]| e

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

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


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

Ul JUn Y dd el éalleolg 6.clyéll :2 5ginAll
ospallesl 3 e
(64 x 64) bl ool JI j50all L @
Y Trains X Train ;| I Lsde b gane sLil] @
255 o Len L RGB o8 55 @
IMAGE_SIZE = 64

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

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

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

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

X Train = X train / 255.

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

danll o Gonul/ wyjyai Jl bl dcgono rouuwdi :3 6ghall
.;,i»xﬂb Jﬁ;ﬁﬂ\Cbuggdhbijaeuag;lrrmdﬁ .
WA Gy B3 pall Aol 2 podl el o Ay @

X _train, X val, Y train, Y val = train test split(
X Train, Y train, test size=0.2, random state = 42)

2390l dyjloro 1yani 4 6ghall

103l 8 4She ilises byleme SN Sl ml p ok @
VGG16 e
ResNet50 e
Xception e

il iplans 2 o
(3:3)J-syl KConv2D o
ResNet50 / Xception /| VGG16 &)lexs @
GlobalAveragePooling2D (&ls| e
Dropout izl &Ll e
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def build model() :

# Use Any One of the Following Lines

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

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

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

x = xception (x)

x = vggl6 (x)

x = GlobalAveragePooling2D () (x)

X = BatchNormalization () (x)

x = Dropout (0.5) (x)

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

x = Dropout (0.5) (x)

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

# model
model = Model (input, output)

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

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

model.summary ()

return model

2390l wujai:5oghall

build model() dls slese

e (51 Ao (22 3 15l Lesd 31 callback JLAJ >, cannealer pas<ul
) Jdre S5 o2 il e " patience’” sd

(gl ) 5, )l by 8sb) das) ImageDataGenerator el

7y train ¢x train Je T35 s

JSON Gty 3502l Sl 5 - hdf5 Gty 2350301 alysl b
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# Use Any one of the Lines Below

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

model = build model ()

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

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

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

datagen.fit (X train)

# Use Any one of the lines Below

model graph = 'ResNet50.json'
model graph = 'Xception.json'
model graph = 'VGGl6.json'
model json = model.to json()

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

o)l G 2Ly
T35l sl pts U5 -l Lgo Glis o Django g phe sLib o3 o
Ared) sV Lo o5 1 sl gy 500 &b ool
T oy pall il JlasY 3500 plbual Lulul £yl s oLl o3 o
sl

HTML

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

Slile Joooy o8 oo 3 8y seall po Julss cviews.py daes J31> @
Al il J s3T5 50 301 Junls 2350

I Lol e s )l s s @
Model Prediction =350l 5201 o
Confidence Score &)l wl>)s  ®
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Prediction Duration (/L) 3:0le0s e
2 G5 CSS (Bootstrap) plaseuly ale¥l gt ) Gans il 0

3l e 280l model. predict() plidanls Badae z3led Joond G iy 18>
lia v sd .Cloud e GGPU wlods- 5525 pohe Dl (3,25 &5 1o 28T 05K
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DEMO
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Alzheimer CNN plaaiwl jouldpyl oo garddiln (23
Diagnosis using CNIN

s Sl Lolel Led el LSS Ul sa Alzheimer’s disease joolajl 5,
Gl S0 Galadll el e 5 ,Sadl ol Bhes 5 ST plais (80 L)
Lo W Bl ool e 058 05y 5,50l Al podl (3 oula 1 6l oliaol
iad

Lol 5 e e Ailibes ol e 7 Sl

-Normal Outward Behavior ol Bl ALl i1 a0l e
Very Mild Changes 0> iiib ol x5 30 @l o)l @

.Mild Decline caib lassl :3 d> )l @

.Moderate Decline Jdws jlusl 14 A= ,adl @

.Moderately Severe Decline Judime o0 sl lussl tduslsdl d o)l o
.Severe Decline il jlus=<N1:6 d> ol o

.Very Severe Decline Ll soid by il > ol @

S plasnly 8,5 o G roala ] 0 BLEST Sy (a8 londsl Al 0dn
CNN L dnanll

:ay Jg Al A oJl al puiwl

import tensorflow as tf

from tensorflow import keras

import numpy as np

import matplotlib.pyplot as plt

import matplotlib.image as img

%matplotlib inline

import tensorflow.keras.backend as K

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.preprocessing import image
from pylab import imread, subplot,imshow,show
import cv2

import os

:wblwlacgono
-Sarvesh Dubey g8 2l Kaggle Jo UL Ao jazes 555
G550 5121 Bl OIS Ly 55 UL L (e g I S oS 2y ¢ ol


https://www.kaggle.com/tourist55/alzheimers-dataset-4-class-of-images
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35 N glow A A Y Sliat| e Gz s

Mild Dementia,
Moderate Dementia

Non-Dementia

ral ol A

Very Mild Dementia

: Ul AT
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train = ImageDataGenerator(rescale=1./255)
test = ImageDataGenerator(rescale=1./255)
val = ImageDataGenerator(rescale=1./255)

train="Alzheimer_s Dataset/train/'

train_data = tf.keras.preprocessing.image_dataset_from_directory(
train,
validation_split=0.2,
image_size=(224,224),
batch_size=32,
subset="training"',
seed=1000 )

val="Alzheimer_s Dataset/train/'

val_data = tf.keras.preprocessing.image_dataset_from_directory(
val,
validation_split=0.2,
image_size=(224,224),
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batch_size=32,
subset="'validation',
seed=1000

)

test="Alzheimer_s Dataset/test/'

test_data=tf.keras.preprocessing.image_dataset_from_directory(
test,
image_size=(224,224),
batch_size=32,
seed=1000
)

class_names = ['MildDementia’, 'ModerateDementia', 'NonDementia’,

'VeryMildDementia']

train_data.class_names = class_names
val_data.class_names = class_names

print(val_data)

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

for images, labels in train_data.take(1):

for i in range(6):

ax = plt.subplot(3, 3, i + 1)
plt.imshow(images[i].numpy().astype("uint8"))
plt.title(train_data.class_names[labels[i]])
plt.axis("off")

NonDementia MildDementia MildDementia

Y

VeryMildDementia

VeryMildDementia NonDementia

%
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from tensorflow.keras.models import Sequential
from tensorflow.keras.layers import Dense, Dropout, Flatten, Conv2D,
MaxPooling2D, Input
from tensorflow.keras.layers import Dense

model=Sequential()

model.add(Conv2D(16, (3,3), activation="relu', input_shape=(224,224,3)))
model .add(MaxPooling2D(pool_size=(2, 2)))
model.add(Conv2D(32,(3,3), activation="'relu'))
model .add(MaxPooling2D(pool_size=(2, 2)))
model.add(Conv2D(32,(3,3), activation="'relu'))
model .add(MaxPooling2D(pool_size=(2, 2)))
model.add(Flatten())
model.add(Dense(10,activation="relu'))
model.add(Dense(5,activation="relu"))
model.add(Dense(12,activation="relu'))
model.add(Dense(30,activation="relu'))
model.add(Dense(10,activation="relu'))
model.add(Dense(100,activation="relu'))
model.add(Dense(133,activation="relu'))
model.add(Dense(4,activation="softmax"))

model.summary()

Model: "sequential"

Layer (type) Output Shape Param #
conv2d (ConvaD) (None, 222, 222, 16) 448
max_pooling2d (MaxPooling2D) (None, 111, 111, 16) (2]
conv2d_1 (Conv2D) (None, 109, 109, 32) 4640
max_pooling2d_1 (MaxPooling2 (None, 54, 54, 32) (2]
conv2d_2 (Conv2D) (None, 52, 52, 32) 9248
max_pooling2d_2 (MaxPooling2 (None, 26, 26, 32) (2]
flatten (Flatten) (None, 21632) 0

dense (Dense) (None, 10) 216330
dense_1 (Dense) (None, 5) 55
dense_2 (Dense) (None, 12) 72
dense_3 (Dense) (None, 30) 390
dense_4 (Dense) (None, 10) 310

dense_5 (Dense) (None, 100) 1100
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dense_6 (Dense) (None, 133) 13433

dense_7 (Dense) (None, 4) 536

Total params: 246,562
Trainable params: 246,562
Non-trainable params: ©

2390l 1y Jaig o

model.compile(optimizer = tf.keras.optimizers.Adam(le-4),

loss="sparse_categorical_crossentropy", metrics=["accuracy"])

history = model.fit(train_data, validation_data=val_data, epochs=10)

Epoch 1/10

129/129 [ ===========] - 7s 51lms/step - loss: 1.0227 -
accuracy: 0.5116 - val_loss: 0.8785 - val_accuracy: 0.5742

Epoch 2/10

129/129 [ ===========] - 65 49ms/step - loss: 0.8658 -
accuracy: 0.5880 - val_loss: 1.0934 - val_accuracy: 0.5332

Epoch 3/10

129/129 [ ===========] - 65 49ms/step - loss: ©0.8157 -
accuracy: 0.6117 - val_loss: 0.7731 - val_accuracy: 0.6182

Epoch 4/10

129/129 [ ===========] - 65 49ms/step - loss: 0.7660 -
accuracy: 0.6412 - val_loss: 0.7004 - val_accuracy: 0.6729

Epoch 5/10

129/129 [ ===========] - 65 48ms/step - loss: 0.6692 -
accuracy: 0.6966 - val_loss: 0.6423 - val_accuracy: 0.7129

Epoch 6/10

129/129 [ == ====] - 65 48ms/step - loss: 0.5324 -
accuracy: 0.7718 - val_loss: 0.8265 - val_accuracy: 0.6572

Epoch 7/10

129/129 [ ===========] - 65 49ms/step - loss: 0.4833 -
accuracy: 0.8018 - val_loss: 0.4976 - val_accuracy: 0.7930

Epoch 8/10

129/129 [ ===========] - 65 48ms/step - loss: ©0.3579 -
accuracy: 0.8619 - val_loss: 0.4487 - val_accuracy: 0.8203

Epoch 9/10

129/129 [ ===========] - 65 48ms/step - loss: 0.2537 -

accuracy: 0.9112 - val_loss: ©.3463 - val_accuracy: 0.8662

Epoch 10/10

129/129 [ ====== - 6s 49ms/step - loss: 0.2310 -
accuracy: 0.9151 - val_loss: ©.3526 - val_accuracy: 0.8584

;23904 hdn

model.save("alz_modell.h5")

model.evaluate(val_data)
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plot(history.history[ 'accuracy'])
title('Train model accuracy')

.ylabel('accuracy")

xlabel('epoch')
show()

Train model accuracy
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plt.plot(history.history['loss"'])

plt.
plt.
plt.
plt.

title('Train Model loss')
ylabel('accuracy')
xlabel( 'epoch")

show()

Train Model loss
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plt.
plt.
plt.
plt.
plt.

plot(history.history['val_accuracy'])
title(' Vval model Accuracy')
ylabel('accuracy')

xlabel('epoch')

show()

Val model Accuracy

085

080 4

075

070

aCcuracy

065 4

060 4

055

=1
[ =]
=9
[=a]

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

plt

.title(' Vval Model Loss')
plt.
plt.
plt.

ylabel('accuracy"')
xlabel( 'epoch")
show()

Val Model Loss
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loss_train = history.history[ 'loss"']

loss_val = history.history['val_loss']
plt.plot(loss_train, 'g', label='Training loss"')
plt.plot(loss_val, 'b', label='validation loss"')
plt.title('Training and Validation loss')
plt.xlabel('Epochs")

plt.ylabel('Loss")

plt.legend()

plt.show()
Training and Validation loss
= Training loss
10 - = validation loss
0E 4
v
i
3 06 1
04
02 1 T T T T T
o 2 4 & B
Epochs

accuracy_train = history.history[ 'accuracy']
accuracy_val = history.history[ 'val_accuracy']
plt.plot(accuracy_train, 'g', label='Training accuracy')
plt.plot(accuracy_val, 'b', label='Validation accuracy')
plt.title('Training and Validation accuracy')
plt.xlabel('Epochs")

plt.ylabel('Loss")

plt.legend()

plt.show()

gl
class_names={0:"MildDementia", 1:"ModerateDementia", 2:"NonDementia",
3:"VeryMildDementia"}
for images, labels in val_data.take(1):
for i in range(6):
print("True_class:",val_data.class_names[labels[i]])
X = image.img_to_array(images[i])

X = np.expand_dims(x, axis=0)
p=np.argmax(model.predict(x))

if p==0:

print("Predicted Image: Mild Dementia")
elif p==1:

print("Predicted Image: Moderate Dementia")
elif p==2:

print("Predicted Image: Non Dementia")
else:

print("Predicted Image: Very Mild Dementia")
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print("Predicted class:",p)

True_class: VeryMildDementia
Predicted Image: Very Mild Dementia
Predicted class: 3

True_class: VeryMildDementia
Predicted Image: Non Dementia
Predicted class: 2

True_class: NonDementia

Predicted Image: Non Dementia
Predicted class: 2

True_class: VeryMildDementia
Predicted Image: Very Mild Dementia
Predicted class: 3

True_class: NonDementia

Predicted Image: Non Dementia
Predicted class: 2

True_class: VeryMildDementia
Predicted Image: Very Mild Dementia
Predicted class: 3
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3-D Shape Detection System using Deep learning

231 5 Uge Gl Shape detection techniques JSaYI GlasS| wlads A
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:MobileNet Jronj

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

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

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

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


https://cainvas.ai-tech.systems/notebooks/details/?path=AMZzee/Shape_Detection.ipynb
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L poll o 3 50l lalae (st o2y L
IMAGE SIZE - 224
ALPHA = 0.75
EPOCHS=-20

ale Ul ab G JKab il bl degono
reuhgjj¢?cfi~a~2$nﬂl?véigwacubkﬁiﬁjaaw‘kﬁs)kﬁfhAZAJéing\CDUQQ‘QF}maM
gy V1 IS led) Aolaadl el s (65000 Dl 4 o 055 .(224.224)

Cainvas File Edit View Run Kernel Git
+ * &
8 / 3D_Shapes_Dataset /

Name - Last Modified

B cube 8 hours ago

B cylinder 3 hours ago

B8 shperoid 8 hours ago
B8 sphere 8 hours ago

I gl e G 5Les V15 ool odtiznall 5y oo dodlas 05

def prepare image (file):

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

img array = image.img to array(img)

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

return
keras.applications.mobilenet.preprocess input (img _array expanded dims)
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def build finetune model (base model, dropout, fc_layers, num classes):

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

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

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

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

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

FC_LAYERS = [100, 50]
dropout = 0.5

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

fc_layers=FC_LAYERS,
num classes=4)

Sl olib ak 8L 5ok e e fine-tune G35 JSo ey sl 25500l
.ESML;Y\ mobilenet 3 503

s o 15 o s 23 50 5 100 o SIS0 (e 120 ol il s
iy 1~ &by cmobileenet s dzb AN 0.5 s dwds "relu” i
JS) Usoftmax” Jacis sy 00 dwas WU 4 g o3 dniS il s~z

(IS o gl 5] &5 e 33155 e A5

S48l Al - gagoddl Ly jai

i gazes o (fine-tune) 4wyl LSy by Lol Jadl ohas 73503 by 05 O day 0V
JKi ) sall ddladd keras ImageDataGenerator Pl LaJLw 8,55l LI
350 s e sLis) JUls by ol mobienet g3 ped dlis 0555 o ST
(oLl =25

train datagen=ImageDataGenerator (preprocessing function=preprocess_inp
ut)

train generator=train datagen.flow from directory('3D Shapes Dataset',

target size=(IMAGE_ SIZE, IMAGE SIZE),
color mode='rgb',
batch size=32,

class mode='categorical', shuffle=True)
Uass ol e pltseal G o3l o5 sl CNIN 23500 prazs 0¥ o2
.CS,‘,;H By ea oyl 5T Leel Joies categorical crossentropy

5 I dyff L«fw&rséﬁ\ g5 @3doeadl oyl W se JUof Gl a0
.abbT

finetune model.summary ()

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

step size train=train generator.n//train generator.batch size

history =

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

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

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

Shape Detected: Spheroid
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https://cainvas.ai-tech.systems/notebooks/details/?path=AMZzee/Shape_Detection.ipynb
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In [59]:  # Real-Life example 3
img_path="sample3.jpg"
predict_shape(img_path)
Shape Detected: Sphere
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In [64]: | # Real-Life example 4
img_path="samplea.jpg"
predict_shape(img_path)
Shape Detected: Cylinder
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Handwritten Digit R ecognition using Python
DLW ety o) oy JYI ot s 09555kl o3 2183 28T WY )
L3 o5 plgadl olol i ladony 2o 11,855 Dl o Lyl S35 g slae IS ya Lo dagn ol
Ll g2 Goond) (el o s L godas 21 gl el LgiSCas s GG b les (3imand] LI
ISl o dikses ¢15Y Land] DS S o didedes Bl 5l pbenny g 1 aLia
& geally 8y seall Caiaal s object recognition LI e Ol _Jll Lo e
U3 )Ly image segmentation | s.2l & ;25 5 object detection LSS GLiacsT

¢l Ay dugidoll old il e & ycill ga Lo

5541 5,45 4a handwritten digit recognition JJ| Jasw & ¢SaJl rlsfﬁ\ e )
L oSl oY1 0V B dnsr g Lol ) Jaes 2 0001 2,31 e 5wl e 5 5o
Sl 31 o 5l kel SISV s ol i Sy Bl od ] Ly
Bosrsedl (3 o Gimns (318550 pditiny S A odgd Jodl 5o A1 Ly
EJR|

'3 = | Handwritten digit recognizer - [m] x
Home Share View (7]
#* D & cut x . T Mew item + B 4 Open
%5l Copy path ’ A £7] Easy access - di
Pinto Quick Copy Paste Move Copy = Delete Rename  New Propertie
cccccc [ Paste shorteut to - Tolder
Clipboard Organize New
« v P > ThisPC » LocalDisk(D:) » dataflair projects » Handuwritten digit recognizer ~|©| | Search Handwritten digit reco... 0
» 3 Quickaccess Ph | i..h‘
» @ OneDrive qui digit re  mnisthS  train_digit_
cognizer recognizer
» [ This PC
¥ Network
3 items =

e gores pltenly adl oy & oSl Y1 e 06l G Ay p g Bl oda
el DL o2 dend] Lnanll WISC] 0 Lol B 55 pdnis . MINIST ULy
2 s IO e Sl B gy pdieine Bgarly oLy p st Bl 3. CNIN L3301

Al e ade Ol
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duwbo il suliaioell
plsinls Goas ol <0 b dme o el 88 e o) 0385 01 ) s 5 e by
e s ) pdsenall dgrl 5 - L) Tkinter 4255 5 Keras 4255

FONRERIREIAE gl g Zo oI LSl ety o3

pip install numpy, tensorflow, keras, pillow

MNIST vl dcgono

Groadl ol 81y SNl s G et SN ke o 28T 0 80 0da 055 L)
oo Ml s & S 8,00 B 55 85 50 60.000 o MINIST bl s s (g 5o
10 e MNIST bl e gazes (5505 U 5L 5550 100005 s J) oo
JS 525 o 28 x 288 yianS Al Jasey & sl g, VI o o3 oy i S
ol oy JoSS Bad e &>

189 piel) JolSI (g daadl 5 SN Ly o3

Ayl nay dugitoll rold Ul Le & peil) Grocl plel yglul g puito 2Ly
al Jasey & Sl o,V e 5l 5 e dodes Sl s Lo

@bl dcgoan Jroaig olidoell alpiwl :1 6ghall
Keras &5 (5505 -Lad god i) Lzl 2 Ol gll o 5l msly 52 Nl
3 gl A gy Loy GV s 815 MINISTs bldl ol paes Sms o Jall
<ol bl mnist.Joad data() 4 b L s gae Jandl deddly UL de gones
T Ll LY bl SIS s L dulid! ol

import keras

from keras.datasets import mnist

from keras.models import Sequential

from keras.layers import Dense, Dropout, Flatten
from keras.layers import Conv2D, MaxPooling2D
from keras import backend as K

# the data, split between train and test sets
(x_train, y train), (x_test, y test) = mnist.load data()

print (x_train.shape, y_ train.shape)
bl ddell dalleodl :2 6ghnAll

Sllaadl Gan clz] J) glos M (23 gl il 8ysmall ULy B Sep Y
(60000,28,28) uyddl Sbily sbal Lianl LeSidd s5al> Lland UL dolas s
i) Bpraa)l S5 aw W BLSL B CNN s ki
.(60000,28,28,1)


https://drive.google.com/open?id=1hJiOlxctFH3uL2yTqXU_1f6c0zLr8V_K
https://drive.google.com/open?id=1hJiOlxctFH3uL2yTqXU_1f6c0zLr8V_K
https://drive.google.com/open?id=1hJiOlxctFH3uL2yTqXU_1f6c0zLr8V_K
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x_train = x_train.reshape(x_train.shape[0], 28, 28, 1)
X test = x test.reshape(x test.shape([0], 28, 28, 1)
input_shape = (28, 28, 1)

# convert class vectors to binary class matrices
y train = keras.utils.to categorical(y train, num classes)
y _test = keras.utils.to categorical (y test, num classes)

x _train = x train.astype('float32"')

X test = x test.astype('float32')

x train /= 255

x_test /= 255

print ('x train shape:', x train.shape)
print (x train.shape([0], 'train samples')
print (x test.shape[0], 'test samples')

2agodJl cli] :3 6gnAll

To9 055 0L Sl e paste Gl ol CNN 3500 elish oY1 p sk
JSas Jens 4] .pooling &z s convolutional 4485 wlib s Gsee CNN
Condl g2 1das grid structures a5 JSLa gl e Lelsas o2 Al bl e il
dropout <yl &b pasid . puall Ciiuas S ws b S8 Joxs CNN O
Al i e B LGl el cl3l danll LS Gam Lt oY layer

.Adadelta ;> el 3 50l mazy G5 Uy o s 25 50l) OVerfitting
batch size = 128
num classes = 10
epochs = 10
model = Sequential ()
model.add (Conv2D (32, kernel size=(3,

3) ,activation="relu', input shape=input shape))
model.add (Conv2D (64, (3, 3), activation='relu'))

model.add (MaxPooling2D (pool size=(2, 2)))

model.add (Dropout (0.25))

model .add (Flatten())

model .add (Dense (256, activation='relu'))

model.add (Dropout (0.5))
model.add (Dense (num_classes, activation='softmax'))

model.compile (loss=keras.losses.categorical crossentropy,optimizer=ker
as.optimizers.Adadelta () ,metrics=["'accuracy'])

23godJl Lyjai :4 6gnAll
Sllys ooyl by L 235l oy Keras = 2ol model fit() @l T
-batch size 8Ll (2> 5 epochs il Gamell

e 35 gerdl G 3y 0155W) Jakos ey il iy B s 5 gtl) 5 Gy

C"mnist.h5"

hist = model.fit(x train,

y train,batch size=batch size,epochs=epochs,verbose=1,validation data=
(x_test, y test))

print ("The model has successfully trained")
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model.save ('mnist.h5")
print ("Saving the model as mnist.h5")

23g0Jl ouudi :5 6glnall

83 oo et Lgaldienal 0o Sl Ly Lol UL e pacres 5,2 10000 Lo
s Sy 8 Sy UL 8 G Sl e o o] i3 Jos
S s @5 e Jgmandl oo e oo I )15 MINIST bl e gazes L gaid
799

score = model.evaluate (x_test, y test, verbose=0)
print ('Test loss:', score[0])
print ('Test accuracy:', score[l])

rolé U gl duoguu Pl padiuied! daalg cLiti] :6 dgnJI

o1 ) BeUiS 8150 b o5 o e BLeT cis goo I el gl 2l 0V
0L 4 @ Tkinter 45 db A e Ol LS ) ey canvas e
Todl pddens o5 NS 5 aall sk predict digit() s Clasl o) . wlall
(2L 5l el

orsbedl S bl 5o b e el WSy G canvas ) Ll p sk il
éu‘ B predict dlglt() s J:.x...’;:u r‘)ﬁ.: W) (a\v\;dwabj
:gui digit recognizer.py Ll JolSJI > S31 EL)

from keras.models import load model
from tkinter import *

import tkinter as tk

import win32gui

from PIL import ImageGrab, Image
import numpy as np

model = load model ('mnist.h5")

def predict digit (img) :
#resize image to 28x28 pixels

img = img.resize ((28,28))
#convert rgb to grayscale
img = img.convert('L"')

img = np.array(img)

#reshaping to support our model input and normalizing
img = img.reshape(1,28,28,1)

img = img/255.0

#predicting the class

res = model.predict ([img]) [0]

return np.argmax(res), max(res)

class App (tk.Tk) :
def init (self):
tk.Tk. init (self)
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self.x = self.y = 0

# Creating elements

self.canvas = tk.Canvas(self, width=300, height=300, bg =
"white", cursor="cross")

self.label = tk.Label (self, text="Thinking..",
font=("Helvetica", 48))

self.classify btn = tk.Button(self, text = "Recognise",
command = self.classify handwriting)
self.button clear = tk.Button(self, text = "Clear", command =

self.clear all)

# Grid structure

self.canvas.grid(row=0, column=0, pady=2, sticky=W, )
self.label.grid(row=0, column=1,pady=2, padx=2)
self.classify btn.grid(row=1, column=1, pady=2, padx=2)
self.button clear.grid(row=1, column=0, pady=2)

#self.canvas.bind("<Motion>", self.start pos)
self.canvas.bind("<Bl-Motion>", self.draw lines)

def clear all(self):
self.canvas.delete("all")

def classify handwriting(self):
HWND = self.canvas.winfo id() # get the handle of the canvas
rect = win32gui.GetWindowRect (HWND) # get the coordinate of
the canvas
im = ImageGrab.grab (rect)

digit, acc = predict digit (im)
self.label.configure (text= str(digit)+', '+
str(int (acc*100))+'%")

def draw lines(self, event):
self.x = event.x
self.y = event.y
r=38
self.canvas.create oval (self.x-r, self.y-r, self.x + r, self.y
+ r, fill='black'")

app = App ()
mainloop ()

2, 99%

Clear Recognise
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¢
5, 70%
7 - o X

6, 77%

Clear Recognise
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Lung Cancer rodcil J&J pladatwl &l gl jw e @bl (26
Detection Using Transfer Learning

LS5 ol Bl L] 12l ol s a1 Computer Vision iy swlsdl 45,01 A
3l éau\b;ﬂy\ sda Ty 5,5l e Sl Gl Ll <38 1 plgod) 23T o
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Lol =5l L}S” e ¢JM: kel i g £S5 o ¢ Tensorflow «
Sladadl o doly oy sdine Cilby Guised LBl e Ao geres b
s,

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
from PIL import Image

from glob import glob

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

import cv2
import gc
import os

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

import warnings
warnings.filterwarnings ('ignore')

bl dcgono aljuiuul
oo 85550 L Lgadiinion Il SULIL i gazes

https://www.kaggle.com/datasets/andrewmvd/lung-and-colon-cancer-
histopathological-images

135 )1 o1l e s SN 5 50 5000 s SULII e gazes pons

Normal Class Lsle &3 o
Lung Adenocarcinomas & JI 3 &4l (:\);Y! .
Lung Squamous Cell Carcinomas & )| 3 &2 >l L ol s @

Data C)L’L:.J‘ ZJlﬁj "‘J’"l g;ij'l’ F E)j»,a 250 o & JQ )),..a.n oda J:»jla:: ('.3
gl oda (38T IS SLLII 5L pasens ) ol Hig) ke Augmentation

from zipfile import ZipFile
data_path = 'lung-and-colon-cancer-histopa\
thological-images.zip'

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

JCSPEN |

The data set has been extracted.


https://www.kaggle.com/datasets/andrewmvd/lung-and-colon-cancer-histopathological-images
https://www.kaggle.com/datasets/andrewmvd/lung-and-colon-cancer-histopathological-images

T TRp—

blul Jyodl Al
2 S Ceaall sl 1 L3 5 o3 A1 s seall s 55 g o ol a3

path = '/lung colon image set/lung image sets'
classes = os.listdir (path)
classes

ol el
['lung_n', 'lung_aca', 'lung_scc']
L L) 1 SO Sl a ol
path = '/lung colon image set/lung image sets'

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

images = os.listdir(image dir)

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

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

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

ax[i
ax[i

HUHPEN

Images for lung_n category . . . .




rodeil J85 plasiwl 85 Pl glo juw oo @il

Images for lung_scc category . . . .

o5 53550 OY Gl Goldl 853 501 e sy p s oS 13 ool ] Y1 il 6
0 5l 0 e i i i

wujaild abldl juAni
JoSl Sl NumPy wlsias J] slaradl jsall ey gt coudll M 3
128 ol S ] o Bl Eanl) Bl g8 0V L 5 Ay Lgy ol
o] 23 15 BASE e e LU Jld
o2 A Eadad 2ol Numpy 455y OpenCV assts pdded G (2,301 1y
o 3RS 5 )l Sy J) e oo sllaadl Gonitll J) 5 el ez oo A (Ll
L3 el ool s e S s chonall

IMG SIZE = 256

SPLIT = 0.2

EPOCHS = 10
BATCH_SIZE = 64

LekoST 00 2l L o Leloins oS 4! hyperparameters &85! Clolaall j2n

X
Y

[]
[]

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

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

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

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

3ol a8y 3505 <o) JOne hot encoding &Ll el _dsly Laslocs
G L] o3 21 2l Pzl e s 25 JS g0 Ls 8 30 201 YLz




231 alioll g e oot odedl

il el

(12000, 256, 256, 3) (3000, 256, 256, 3)
(& train test split dl> oY Gl bl shuffling Ll> Gasew & glasl oda b
RENEIN | ot &;L;Slj.&.o <LLI

@390l pghni
Sl degare o L)l o I Inception Ll L/L\.wﬁ ke Gl pASins

sl e &8 1000 o ) sdl oMo o oda UL e gaee (6 505 . imagenet

e3goiJl dujloLo
;\},;Y\ S 5o s Keras J Functional APT plisewly #3500 e o s
NI

Al sda 3 &1l 3 505 52 base model k¥l 73 501

Al 3Ll L Sl pes edans e Flatten layer duacnodl d2.Jal) fos3 @

ikl 1 5L G sos fully connected layers Glos ollams gLl Lol 055w o
Soda ]l

S oyl :S6) BatchNormalization @il jas sy Led i)
Sl sl Jlesl gl el &Ll dadl |3 Dropout 4k (23
.overfitting

ol oYYl CJ’:’ ) output layer olr Sl dab » 5,1 daall
RO

from tensorflow.keras.applications.inception v3 import InceptionV3

pre trained model = InceptionV3(

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

weights = 'imagenet',

include top = False
)

(ol el

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

311
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Seedl Al G posdl Wi dlad o Ll Mng (35001 La Gow (ko 52 L
ozl sl Gidelus I 5 guall e 5]l

Jr‘_ Cl;'\:r_’ Y g@:'L.}}b ))..,é_n J:f)?u L;P J&L’L :\{)J.A oé)j".\.m." L_S‘U\ CJM\ Slodas
'LS)';'TBJA m).):’

for layer in pre trained model.layers:
layer.trainable = False

Cnadl sU Ll s a1 ) 30 Jolidll su] "Mixed7' dad

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

last output = last layer.output

O PR
last layer output shape: (None, 14, 14, 768)

x = layers.Flatten() (last output)

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

x = layers.BatchNormalization () (x)

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

x = layers.Dropout (0.3) (x)

x = layers.BatchNormalization () (x)

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

Callback
151 pl i JS s ity 3501 OIST13] Lo (3252l) Callbacks <obkes pladul 2
Joo [EX\E] e L“;Jl Lyl ol shasll S [PERCIIR U] uﬁ (’J
i) 215 ey o 13 s iyl S ol Jns Jolae) R educeLR OnPlateau
ar oo Lol Sy EarlyStopping Sl i sl Zlawl gy coptd) GBlay) oo
8 ol gl o Jpmandl (05 13] Ly Lo oyl DY dianaseal! Callbacks wlkes
S

from keras.callbacks import EarlyStopping, ReduceLROnPlateau

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

es = EarlyStopping(patience = 3,

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

Zt?$ij&Tg)JQ ﬁ}ikw‘JQ\

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

ol Sl

Epoch 1/1

188/188 [ - 525 189ms/step - loss: @.3543 - accuracy: ©.8587 - val_loss: @.5301 - val_accuracy: @.77ee - lr: e.eele
Epoch 2/1

188/188 [ - 325 169ms/step - loss: ©.2196 - accuracy: 8.914% - val_loss: 0.7268 - val_accuracy: ©.7477 - lr: .ee1e
Epoch 3/1

188/188 [ 1 - 335 174ms/step - loss: ©.1656 - accuracy: ©.9347 - val_loss: @.3951 - val_accuracy: ©.8377 - Ir: o.eele
Epoch 4/10

188/188 [ - 33s 176ms/step - loss: ©.1418 - accuracy: 8.9443 - val_loss: 0.3120 - val_accuracy: ©.8833 - lr: .e010
Epoch 5/10

188/188 [=== =] - ETA: @5 - loss: ©.116@ - accuracy: 8.9558

validation accuracy has reached upte 98% sc, stopping further training.

188/188 [=== =] - 335 173ms/step - loss: ©.1160 - accuracy: ©.9550 - val_loss: 8.1633 - val_accuracy: ©.932 - lr: 0.001@

';j;-LF;Cf 1>u¢ﬂ\¢p dﬁ:ﬁﬂtggfi)Jﬂ\aéé th; U}&)

history df = pd.DataFrame (history.history)

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

il Bl

\ — loss
\ val_loss

07

06 1

05 -




234 rode il J85 plasiwl 85 Pl glo puw g i1 A )l
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val_accuracy
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_pred = model.predict (X val)

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

classification report iiall ;45 confusion metrics A5, Y1 & sias o 5 Lo
ol Sl i all Slanil il

metrics.confusion matrix (Y val, Y pred)
ZGDLg:rian‘
array([[ 85%, 127, g i 48

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

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

il Bl

precision recall fl-score support

lung_scc 2.95 0.87 .91 987
lung_aca 0.86 0.%4 2.90 977
lung_n .99 0.98 9.99 1836
accuracy 2.93 3eee
macro avg ©.93 0.93 2.93 3220
veighted avg .93 0.93 .93 3eee
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waAloll

ol sms I Bl 5 el 885 (el i 8285 plisenly Lard gad ool i (a1 b
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Detecting Epileptic EEG @l o ¢l aibgy g @il (27
Seizures from EEG Data

. I E 3 II L'JL.LJ

gl flodll iy S Talases ol g JICET (1 Sl Bl (] a5l g5 o] 5a Lo
S¢ )l ¢ BEG ol 50 JS2T5 (BEG)

wblwldcgono

JUCT Y1 phodl g3 g o pall b5 e Gl UL e yonms

LebsSCis ssle] | LedSin aolels Gins Lol s Bund 158 85k o LI de gares
rally ] 0 g Bralon ¢l ULy e germe o

s oo 5y 06 = SULs b 178) Ly deis 178 oo des 11500 @
(ol &y 168 Llases

522 Jroo by o by Ol se JKAT T Jrog 10l 5 e a2 11500 @
s blas b ¢ o Sl Dl pe IS

;6o il cilgall
oL
.Google Colab Notebook e

ooy el s aleSTh garall lig Google Colab Notebook 855 5 csdsenl 42l
Google e &35l SULIN e yozs oS 2 1ui . Google Drive e <ULl ie sozms
.Colab Notebook @#Drive

from google.colab import drive
drive.mount ('/content/drive")

S Adlall 3yl sl oy el g Jasl Ml el S o Lol e Bt gl gl
..J<Jl Colab Notebook sés Je Google Drive
.CJUQQ\19}43=otkapﬁg€}l;wgéﬂs.ig
data = "/content/drive/My Drive/Colab Notebooks/EEG/data.csv"
import pandas as pd
df = pd.read csv(data, header=0, index col=0)

.CJU%J\&SJWQ=A«_A$SQLJ U}PJ

df .head ()


https://archive.ics.uci.edu/ml/datasets/Epileptic+Seizure+Recognition
https://archive.ics.uci.edu/ml/datasets/Epileptic+Seizure+Recognition
https://archive.ics.uci.edu/ml/datasets/Epileptic+Seizure+Recognition

alioll g e oot odedl

X1 X2 X7 -.. X170 X171 X172 X173 X174 X175 X176 X177 X178

X21.v1.791 135 190 55 9 - - w17 15 - -77 - - - 83 -51

X15.V1.924 386 382 307 .. 164 143 129

X8.v1.1 32 -39 47 - - - 57 85 94 . 57 - - - -35 -36

X16.V1.60 -105 -101 -96 -92 - E -102 - 87 -79 82 -81 - - B - - 69 65
X20.V1.54 9 65 98 -102 -78 48 -16 0 -21 59 4 2 12 32 41 65 A 89 73
SLLILY Y s pordl 33 g0 g5 (X178 JI X 1) bl 2 178 Sl

df.info ()

<class 'pandas.core.frame.DataFrame’>»
Index: 11500 entries, X21.Vv1.791 to X16.V1.210

Columns: 179 entries, X1 to y
dtypes: int64(179)

s blis ('Y 3 senll 1 S5,000) 0 o5 ] Dlgnall iiad] g (U5
(5-2) g»

df ["seizure"] = 0
for i in range (11500):
if df["y"][i] == 1:

df ["seizure"] [i] =1
else:
df ["seizure"] [i] = O

EEG Sl podl JT San e 5,00 alg o byeo

import matplotlib.pyplot as plt# plotting an epileptic wave form
plt.plot (range(178), df.iloc[11496,0:178])

plt.show ()

400 1
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-400 -

0 25 50 s 100 125 150 175
gre drpe J52

plt.plot(range(178), df.iloc[0,0:178])
plt.show ()
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# create dfl which only contains the waveform data points
dfl = df.drop(["seizure", "y"], axis=1)# 1. parse the data
import numpy as np
wave = np.zeros( (11500, 178))
for index, row in dfl.iterrows() :
wave [index, :] = row# print the wave.shape to make sure we parsed the
data correctly
print (wave.shape) > returned (11500, 178)# 2. standardize the data such
that it has mean of 0 and standard deviation of lmean = wave.mean (axis=0)
wave —-= mean
std = wave.std(axis=0)
wave /= std# 3. create the target numpy array
target = df["seizure"].values

regularization ko)l ~s dense network 425 34 sl Keras codsenl A3
-overfitting ol b3 L&) dropout 2l

from keras.models import Sequential

from keras import layers

from keras import regularizersmodel = Sequential ()

model.add (layers.Dense (64, activation="relu",

kernel regqularizer=regularizers.l1(0.001), input shape = (178,)))
model.add (layers.Dropout (0.5))

model.add (layers.Dense (64, activation="relu",

kernel regularizer=regularizers.l11(0.001)))

model.add (layers.Dropout (0.5))

model.add(layers.Dense (1, activation="sigmoid"))model.summary ()

L ol Ol gezes oL sklearn s train test split &l Laelos

from sklearn.model selection import train test splitx train, x test,
y train, y test = train test split(wave, target, test size=0.2,
random state=42)
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model.compile (optimizer="rmsprop",

loss="binary crossentropy", metrics=["acc"])history =
model.fit (x train, y train, epochs=100, batch size=128,
validation split=0.2, verbose=2)

197296 N soms il a3l 883 i (i 100 g

AUC iy ROC oo s 35 bVl e sazes (3 poil) Olall Gl o5

from sklearn.metrics import roc curve, aucy pred =
model.predict (x_test) .ravel ()

fpr keras, tpr keras, thresholds keras = roc curve(y test, y pred)

AUC = auc (fpr keras, tpr keras)plt.plot (fpr keras, tpr keras, label='Keras
Model (area = {:.3f})"'.format (AUC))

plt.xlabel ('False positive Rate')

plt.ylabel ('True positive Rate')

plt.title('ROC curve')

plt.legend(loc="best"')

plt.show ()

ROC curve
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= o o
£ (o] a

True positive rate
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False positive rate

:0.994 doiy AUC oo e 536 Mo o) Goaall ol 5 500
:AUC o & 2l (6 3 &V s

.Hyperparameter i&l| oladaadl s @
.1EX:0nvnctJ&dlerggsaﬂxga§ﬁrU5awp .
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Sheep Detection Gro.cll ppldeil polaaiwl plié Ul e sl (28
using deep learning

Lalisel Koy Al ygmall o ple Y1 e 2SI ga Godadll g oS ) plasel
Sl Gl w55 oLVl e o s (512N U5

Lo Sla pleD e o BliesY1 e ¢51500) de b
s by L 13)

https://www.kaggle.com/intelecai/sheep-detection : ULl is gazes

o P9 e el S 230 i 203 o i S e
VOC Il Goity Lammall g yoll s 2l il

au g Al A oJl al il

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow.keras import layers, callbacks, optimizers
from sklearn.metrics import confusion_matrix, f1_score
from tensorflow import keras

import os, shutil

import random

from PIL import Image

import cv2

ublldcgono

lwget https://cainvas-
static.s3.amazonaws.com/media/user_data/Rodio346/Sheep_Dataset.zip
lunzip -qo "Sheep_Dataset.zip"

wbll dcgono 9 AU
img = Image.open("Sheep Dataset/Yes/17.jpg")
plt.imshow(img)
[
200
400
600
800

1000

o 800 1000 1200 1400
import tensorflow as tf


https://www.kaggle.com/intelecai/sheep-detection
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from tensorflow.keras.preprocessing.image import ImageDataGenerator
import cv2

import imutils

import matplotlib.pyplot as plt

from os import listdir

import time

ablloalyj guni
.data augmentation <ULJI 8L Godss J] 7 los o guall o odall 5525 o) s

A I oyl DY Godas 13T peall 1SS IS e UL 855 baelas
Uohor gt I Sl e Jablows Il s B 6155 LesUs oo 1 5ISOL eBs Y I

def augment_data(file_dir, n_generated_samples, save_to_dir):
Arguments:

file_dir: A string representing the directory where images that we
want to augment are found.

n_generated_samples: A string representing the number of generated
samples using the given image.

save_to_dir: A string representing the directory in which the
generated images will be saved.

mon

#from keras.preprocessing.image import ImageDataGenerator
#from os import Llistdir

data_gen = ImageDataGenerator(rotation_range=10,
width_shift_range=0.1,
height_shift_range=0.1,
shear_range=0.1,
brightness_range=(0.3, 1.9),
horizontal_flip=True,
vertical_flip=True,
fill_mode='nearest’

for filename in listdir(file_dir):
# Load the image
if filename ==".ipynb_checkpoints":
continue
image = cv2.imread(file_dir +'/' + filename)
# reshape the image
image = cv2.resize(image, (240,240))
image = image.reshape((1,)+image.shape)
# prefix of the names for the generated sampels.

save_prefix = 'aug_ ' + filename[:-4]
# generate 'n_generated_samples' sample images
i=0

for batch in data_gen.flow(x=image, batch_size=1,
save_to_dir=save_to_dir,
save_prefix=save_prefix,
save_format="jpg'):
i+=1
if i > n_generated_samples:
break
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data_dir = 'Sheep Dataset/'

batch_size = 64
# image_size = (32, 32)
image_size = (240, 240)

print("Training set")
train_ds = tf.keras.preprocessing.image_dataset_from_directory(
data_dir,
validation_split=0.2,
subset="training",
color_mode="grayscale",
image_size=image_size,
seed=113,
shuffle=True,
batch_size=batch_size

)

print("validation set")
val_ds = tf.keras.preprocessing.image_dataset_from_directory(
data_dir,
validation_split=0.2,
subset="validation",
color_mode="grayscale",
image_size=image_size,
seed=113,
shuffle=True,
batch_size=batch_size

Training set

Found 2022 files belonging to 2 classes.
Using 1618 files for training.
Validation set

Found 2022 files belonging to 2 classes.
Using 404 files for validation.

class_names = train_ds.class_names
print(class_names)

['No', 'Yes']

Xtrain
ytrain

np.empty((0,*image_size,1))
np.empty((@,1))

for x in train_ds.enumerate():
for y in x[1][0@]:
Xtrain = np.append(Xtrain, np.expand_dims(np.array(y),0), axis = 0)
#print(Xtrain.shape)
ytrain = np.append(ytrain, np.array(x[1][1]))
#print(ytrain.shape)

Xtrain.shape, ytrain.shape
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((1618, 240, 240, 1), (1618,))

print("Number of samples - ")
for i in range(len(class_names)):
print(class_names[i], "-", ytrain.tolist().count(float(i)))

Number of samples -
No - 1287
Yes - 331

data_augmentation = tf.keras.Sequential(

[
layers.experimental.preprocessing.RandomFlip("horizontal"), # Flip
along vertical axes
layers.experimental.preprocessing.RandomZoom(9.1), # Randomly zoom
images 1in dataset
D)

print("Train size (number of samples) before augmentation: ", len(Xtrain))

aug_sample_count = ytrain.tolist().count(float(0.0))//2 -
ytrain.tolist().count(float(1.0))
cur_augmented = 0
# Apply only to train set
while(cur_augmented!=aug_sample_count):
for i in range(len(Xtrain)):
if ytrain[i] == 1: # not elephant
aug_image = np.array(data_augmentation(np.expand_dims(Xtrain[@],
0)))
Xtrain = np.append(Xtrain, aug_image.reshape((1, *image_size,
1)), axis = 0)
ytrain

np.append(ytrain, [1])

cur_augmented += 1
if (cur_augmented == aug_sample_count):
break

print("Size (number of samples) of final dataset: ", len(Xtrain))

print(" Dataset shapes: ", Xtrain.shape, ytrain.shape)

Train size (number of samples) before augmentation: 1618
Size (number of samples) of final dataset: 1930
Dataset shapes: (1930, 240, 240, 1) (1930,)
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o)l ouw )
bl e ks 2l Uges

num_samples = 4 # the number of samples to be displayed in each class

for x in class_names:

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

filenames = os.listdir(data_dir + x)

for i in range(num_samples):
ax = plt.subplot(l, num_samples, i + 1)
img = Image.open(os.path.join(data_dir, x, filenames[i]))
plt.imshow(img)
plt.title(x)
plt.axis("off")

Xtrain = Xtrain/255
Xval = Xval/255

@390l clu

model = keras.models.Sequential([

layers.Conv2D(8, 3, activation='relu', input_shape=Xtrain[@].shape),
layers.MaxPool2D(pool_size=(2, 2)),

layers.Conv2D(16, 3, activation='relu'),
layers.MaxPool2D(pool_size=(2, 2)),

layers.Conv2D(32, 3, activation='relu'),
layers.MaxPool2D(pool_size=(2, 2)),

layers.Conv2D(32, 3, activation='relu'),
layers.MaxPool2D(pool_size=(2, 2)),

layers.Flatten(),
layers.Dense(32, activation='relu'),
layers.Dense(1, activation='sigmoid")
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cb = [callbacks.EarlyStopping(monitor = 'val_loss', patience = 5,
restore_best_weights = True)]

model. summary()

Model: "sequentizl 2"

Layer (type) OQutput Shape Param #
com2d 4 (Com2p)  (lome, 238, 238, 8) @8
max_pooling2d 4 (MaxPooling2 (Mone, 119, 119, 8) a8
conv2d_5 (Conw2D) (Mone, 117, 117, 18) 1168
max_pooling2d 5 (MaxPooling2 (MNone, 58, 58, 1&) a
conv2d_6& (Conw2D) (None, 56, 56, 32) 4548
max_pooling2d & (MaxPooling2 (Mone, 28, 28, 32) a
conv2d_7 (Conw2D) (None, 26, 26, 32) 9248
max_pooling2d 7 (MaxPooling2 (Mone, 13, 13, 32) a8
flatten_1 (Flatten) (None, 54882) a
dense_2 (Dense) (Mone, 32) 173088
dense_3 (Dense) (None, 1) 33

Total params: 188,257
Trainable params: 188,257
Non-trainable params: @

(5 Jdney Adam pliseils binary cross entropy pliseal 5 50dl la oy d5 o3
-early stopping Swedl Gl J-oY callbacks wllas plised oy LS™.0.0001
Slalaall &350 NS oy Cgpid) o e 58 msell LB Sonll i 5l Loy

RENERIN]

2390l 1y yaig o

model.compile(loss=keras.losses.BinaryCrossentropy(),
optimizer=optimizers.Adam(0.0001), metrics=['accuracy'])
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history = model.fit(Xtrain, ytrain, validation_data=(Xval, yval), epochs=300,
callbacks=cb)

R

61/61 [ ] - 1s 17ms/step - loss: 8.89@8 - accuracy: 8.9756 - val_loss: 8.8678 - val_accuracy: 8.9802
Epoch 14/360
61/61 [ 1 - 1s 17ms/step - loss: @.8716 - accuracy: 8.9865 - val loss: ©.@435 - val accuracy: 8.9851
Epoch 15/3@@
61/61 [ ] - 1s 17ms/step - loss: @.8644 - accuracy: 8.9866 - val_loss: 8.@291 - val_accuracy: 8.9981
Epoch 16/36@
61/61 [ ] - 1s 17ms/step - loss: @.8573 - accuracy: @.98091 - val loss: ©.8280 - val accuracy: ©.9981
Epoch 17/3@@
61/61 [ 1 - 1s 17ms/step - loss: @.85@3 - accuracy: 8.9886 - val loss: 8.1185 - val accuracy: 8.948@

&3g.0.Jl ro10j

model.evaluate(Xval, yval)

13/13 [ ] - @s 7ms/step - loss: 0.0162 -
accuracy: 0.9975

iUl asgono
ypred = (model.predict(Xval)>0.5).astype('int")

cm

confusion_matrix(yval, ypred)

cm

cm.astype('int') / cm.sum(axis=1)[:, np.newaxis]

fig = plt.figure(figsize = (4, 4))
ax = fig.add_subplot(111)

for i in range(cm.shape[1]):
for j in range(cm.shape[0@]):
if cm[i,j] > 0.8:

clr = "white"
else:
clr = "black"

ax.text(j, i, format(cm[i, j], '.2f'), horizontalalignment="center",
color=clr)

_ = ax.imshow(cm, cmap=plt.cm.Blues)
ax.set_xticks(range(len(class_names)))
ax.set_yticks(range(len(class_names)))
ax.set_xticklabels(class_names, rotation = 99)
ax.set_yticklabels(class_names)
plt.xlabel('Predicted")

plt.ylabel('True")

plt.show()

Predicted
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f1_score(yval, ypred, average = 'binary')
0.9932885906040269

def plot(history, variablel, variable2):
plt.plot(range(len(history[variablel])), history[variablel])
plt.plot(range(len(history[variable2])), history[variable2])
plt.legend([variablel, variable2])
plt.title(variablel)

il
Pl OIS 13 Loy 5220 W roy Lon 790 oy o35 85 J| 5 g0dl Juos b (355 S
N 5, pall 834 50

plot(history.history, "accuracy"”, 'val_accuracy')
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lad gl e 5k 3k Uyes
x = random.randint(@, 32 - 1) # default batch size is 32

for i in val_ds.as_numpy_iterator():

img, label = i

plt.axis('off') # remove axes

plt.imshow(img[x]) # shape from (64, 64, 64, 1) --> (64, 64, 1)

output = model.predict(np.expand_dims(img[x],0))[0][0] # getting
output; input shape (64, 64, 3) --> (1, 64, 64, 1)

pred = (output > ©.5).astype('int")

print("Predicted: ", class_names[pred], '(', output, '-->', pred, ')")
# Picking the Llabel from class_names base don the model output

print("True: ", class_names[label[x]])

break

Predicted: Yes ( 1.0 --> 1)
True: Yes
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@390l hon

model.save("Sheep_detection.h5")

L 51 JalSIl s SO dal


https://cainvas.ai-tech.systems/use-cases/sheep-detection-app/
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Learn to build Keras g NLTK polaAiwl éuuajal cugy Ly (29

your first chatbot using NLTK & Keras
?3\:2-.” P L Sir1 CP-J-A

Y S5 L] WYl o) Ui

Al Sle by planadl Bl B8 iy 3l ole (Siiri oo 3 1 1s Comos 013 200
o o 155 5a Gl Siri 08 bl liadl Gy ) A3 I po

.chatbot JYI L53,01 el Sl 42 1das sV iyl e gad

¢Chatbot ga Lo

ol aglie Jil sy Juol gl e 526 3 ey s» Chatbot 28,01 &
Gl V) ISl wlgn e Gasmills el Jolis 1528 A0, gy pse
Lply AS e Py 220,01 Sl 33 e OblT 0l 5 a1yl o Jranll dlal o5
.Generative s 5oJl s Retrieval CLzJ:wAH ke daslall Csw\

I = S "
| & [ = | chatbot project ] X
Home Share View (7]
« “ » ThisPC > LocalDisk(D:) » dataflair projects » chatbot project v O Search chatbot project b
Name Date modified Type Size
s Quick access it
|7 chatbot_model.n5 28-Nov-19 3:12PM  H5 File 130 KB
% OneDrive [# chatgui o7: Python File 1KB
R e :1 classes.pkl 28 W PKLFile KB
intents 26 Vi JSON File 4KB

b Network [# train_chatbot 28-Nov- M Python File 4KB
[ words.pkl 28-Nov-19 312PM ~ PKL File 2KB

Gitems  1item selected 3.66 KB

]

elagiwll Gle doildl duvajall aligy .1
o L Baes Sl Jis] Ll lo W) e Sl 28,001 &g piny
é@\j Ol e aslusel (o2 Aol EHES W ISTREL TRy ] = o Gy pan
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chatbot 3.5 5 dex oS LSl G Gl gl dgm g0 Ay DU g s LiSY deliall
A5 Jrail bdes Wil

aygill e dodlal duisayall ciligy .2

s B3doad) UV Gamy e B sl 3Ll s Y

AV Loz 2 BV Ram 201 5 85 S L) L seq2seq dmand! OIS ) Land ag

Sl e I Ml i b (ST A B LAY e (gobandl 58U o
el Lanll SIS e detiny g SN (g0 8,08 EaS J] b
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L) ol e 500 Al Ll s sarme Lo 280,01 Sy oyl ms Gran)
(LSTM) 5, s dpls dnze &5 pUs<us .TESpOnSes 3535 pattern Loy (intents
333,01 8306 cyo &3] ph Bl s 5 «poiienad D L] o5 A 2] i)

U5 Iy 08l Keras NLTKbe'ewuLj Cle-J:,.N\ e ‘.ELB Loy w e eliol (""'J

Chatbot 2g4g cUly dcgono JJjii
Bl e (g 5o JSON ie s intents.json” o lgsdsenin I SULI) e yazes
el Jl Lgelorsl 5 s 0l Leke ) 2l J] o )

duwlw il allaioll
\(NLTK) &aJall 2001 &lnn s Kerass & sls 3o 38 e Sl 0555 0 g ponedl iy
python— ¥ elasealy L35 ShSloy Al sdeluall Slioy G plieiin cagilr )
-pip

pip install tensorflow, keras, pickle, nltk
CugliU 8 Chatbot £liy 41044
Skl g 55 Caloll 45 65 Byes Nl S5 0L plasels chatbot sl 0Y1 o s
HPLRAW ‘_fﬂ\


https://data-flair.training/blogs/download-python-chatbot-data-project-source-code/
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L33, 01 5 &g 2l ol 3l msly 535 train. chatbot. py S’ ike el sLil o3 N
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0L JIJSON ke Jdowd json 4oy Leddeinl S JSON Gy UL Cale

import nltk

from nltk.stem import WordNetLemmatizer
lemmatizer = WordNetLemmatizer ()

import json

import pickle

import numpy as np

from keras.models import Sequential

from keras.layers import Dense, Activation, Dropout
from keras.optimizers import SGD

import random

words=1[]

classes = []

documents = []

ignore words = ['?', '!']

data_file = open('intents.json') .read()
intents = json.loads(data_file)

L Lol intents.json «abs s 10Ka

[ ntents.on - Di\dataflair proyects final chatiatintents.json (3.6.0) - -] x
File Edt Format Run Options Vindow Help
{"intent -
ag": "greeting",
Hi there", "How are you", "Is anyone there?","Hey","Hola", "Hello", "Good day"],
Hello, thanks for asking", "Good to see you again", "Hi there, how can I help?"
"goodbye",
ye", "See you later", "Goodbye", "Nice chatting to you, bye", "Till next time"]
See you!™, "Have a nice day", "Bye! Come back again scon."],
ag": "thanks",
atterns” hanks", "Thank you", "That's helpful", "Awesome, thanks", "Thanks for helping m
responses" Happy to help!", "Any time!", "My pleasure"],
"context
espons can't understand you", "Please give me more info", "Not sure I understan
"context":
Y.
{"tag": "options",
["How you could help me?", "What you can do?", "What help you provide?", "How you
"I can guide you through Adverse drug reaction list, Blood pressure tracking, Ho

["How to check Adverse drug reaction?", "Open adverse drugs module”, "Give me a 1i

["Navigating to Adverse drug reaction module"], v
Lne1 CokD

Ul a8 el dalleodl 2 dghaall

J3 S e dideses Do dodlne ol 2] ] b (nadl UL plisialy Jondl e
Slkes G J) zlow colllamall e 2ly ool oladl 25 500 5T VI ol o Of
Line GBI dodlae) dalises

responses":
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JS 3>ks nltk.word tokenize() @l plisenl Bzl jo 55 LY, S5 La o0
5Ly ol lall 203 sLasl Ll o s . olodSUl a5 (J3alS

for intent in intents['intents']:
for pattern in intent(['patterns']:

#tokenize each word

w = nltk.word tokenize (pattern)
words.extend (w)

#add documents in the corpus
documents.append((w, intent['tag']l))

# add to our classes list

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

* Lemmatizing .45l (ye 8, Sl LS A1) 5 4alS” JS lemmatize - o s Ry
O3k SIS 5 Jlies il sLiif 3 Ly Lol lemma JSb ) IS o3 idas
el 2 LT Lo ddenion I

# lemmatize, lower each word and remove duplicates

words = [lemmatizer.lemmatize (w.lower()) for w in words if w not in
ignore words]
words = sorted(list (set (words)))

# sort classes

classes = sorted(list(set(classes)))

# documents = combination between patterns and intents
print (len(documents), "documents")

# classes = intents

print (len(classes), "classes", classes)

# words = all words, vocabulary

print (len(words), "unique lemmatized words", words)

pickle.dump (words, open ('words.pkl', 'wb'))
pickle.dump (classes,open('classes.pkl','wb'))

JUiA g Ly all bl <Li] :3 dglaall

M S Sl eadly Vel Led by Al ol ULy i OV
Sy ol JaYl daed Ll oty 1 B 05 Sl il Laadl o Ly 2oLl
U1 I padl g W il gl Y 5 S

# create our training data

training = []
# create an empty array for our output
output _empty = [0] * len(classes)

# training set, bag of words for each sentence
for doc in documents:

# initialize our bag of words

bag = []

# list of tokenized words for the pattern

pattern words = doc[0]

# lemmatize each word - create base word, in attempt to represent
related words

pattern words = [lemmatizer.lemmatize (word.lower()) for word in
pattern words]
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# create our bag of words array with 1, if word match found in
current pattern
for w in words:
bag.append(l) if w in pattern words else bag.append(0)

# output is a '0' for each tag and 'l' for current tag (for each

pattern)
output row = list (output empty)
output row[classes.index(doc[1])] =1

training.append([bag, output row])
# shuffle our features and turn into np.array
random.shuffle (training)
training = np.array(training)
# create train and test lists. X - patterns, Y - intents
train x = list(training[:,0])
train y = list(training[:,1])
print ("Training data created")

eagoil <Ly :4 6glnAll

o ik 3 ey s e 5 e 0¥ 558l by sl oyl UL Lt
o2~ (Keras sequential API) aluluzl Keras colides does o dgs p
3sedl Bk U g3 ord g0 37100 ey B3 Wi e 200 3 23 5020l oy
."chatbot_model.hS" b

# Create model - 3 layers. First layer 128 neurons, second layer 64
neurons and 3rd output layer contains number of neurons

# equal to number of intents to predict output intent with softmax
model = Sequential ()

model.add (Dense (128, input shape=(len(train x[0]),),
activation="relu'))

model.add (Dropout (0.5))

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

model.add (Dropout (0.5))

model.add (Dense (len(train y[0]), activation='softmax'))

# Compile model. Stochastic gradient descent with Nesterov accelerated
gradient gives good results for this model

sgd = SGD(1lr=0.01, decay=le-6, momentum=0.9, nesterov=True)
model.compile (loss='categorical crossentropy', optimizer=sgd,
metrics=['accuracy'])

#fitting and saving the model

hist = model.fit(np.array(train x), np.array(train y), epochs=200,
batch _size=5, verbose=1)

model.save ('chatbot model.h5', hist)

print ("model created")

(uogu Pl PaAiiuell daalg) Al 6895 :5 dgAll
"chatapp.py" A ks sLal W - lald pbincadl (g0 55 e Jpmamdls fondly 52
g oo Bl L By ptns Bgals ptien o8 pkodl 2350l fasy g
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5 "Words.pkl" pickle wlile frosss &y pall pyodl 5ol poi (g5 35
1 el ooy Led Ledie Labiles] ! "classes. pkl”

import nltk

from nltk.stem import WordNetLemmatizer
lemmatizer = WordNetLemmatizer ()

import pickle

import numpy as np

from keras.models import load model

model = load model ('chatbot model.h5")

import json

import random

intents = json.loads (open('intents.json') .read())
words = pickle.load(open ('words.pkl','rb'))
classes = pickle.load(open('classes.pkl','rb'))

SN ) T L a1 B 1 oy S kal) o5 ] o B2, 30
.&uﬂg‘ilﬂ\rzgﬁj dlnn %welaadbu‘ébjlw‘jﬂ\Jtyﬂ‘bgug AJQ& ﬁ}imﬂ

def clean up sentence (sentence) :

# tokenize the pattern - split words into array

sentence words nltk.word tokenize (sentence)

# stem each word - create short form for word

sentence words = [lemmatizer.lemmatize (word.lower()) for word in
sentence words]

return sentence words
# return bag of words array: 0 or 1 for each word in the bag that
exists in the sentence

def bow(sentence, words, show details=True):
# tokenize the pattern
sentence words clean up_ sentence (sentence)
# bag of words - matrix of N words, vocabulary matrix
bag = [0]*len (words)
for s in sentence words:
for i,w in enumerate (words) :
if w == s:
# assign 1 if current word is in the vocabulary

position
bag[i] =1
if show details:
print ("found in bag: %$s" % w)

return (np.array (bag))

def predict class(sentence, model) :
# filter out predictions below a threshold
p = bow(sentence, words,show details=False)

res = model.predict (np.array([p]l)) [0]
ERROR _THRESHOLD = 0.25
results = [[i,r] for i,r in enumerate(res) if r>ERROR THRESHOLD]

# sort by strength of probability
results.sort (key=lambda x: x[1l], reverse=True)
return list = []
for r in results:
return list.append({"intent": classes[r[0]], "probability":
str(r[1])})
return return list

RN VCIIPE S P AEESW B P ISR [ S R
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def getResponse (ints, intents json):

tag = ints[0]['intent']
list of intents = intents json['intents']
for i in list of intents:
if(i['tag']l== tag):
result = random.choice (i['responses'])
break

return result

def chatbot response (text):
ints = predict class(text, model)
res = getResponse (ints, intents)
return res

o= Tkinter&;&»rbm Les .GUI &oo gy pdieins dgrl sk p 58 oY
oo S W ALy Bl s g Il psinedl gl sall SLSCl o okl s Lgmd
Lo o5 sl o Blownad e J prameld LBLEST 3 locall JIsll ptcns o3 pdnned|
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#Creating GUI with tkinter
import tkinter
from tkinter import *

def send() :
msg = EntryBox.get ("1.0", 'end-1c') .strip()
EntryBox.delete ("0.0",END)

if msg != '':
ChatLog.config (state=NORMAL)
ChatLog.insert (END, "You: " + msg + '\n\n')

ChatlLog.config(foreground="#442265", font=("Verdana", 12 ))

res = chatbot response (msg)
ChatLog.insert (END, "Bot: " + res + '\n\n')

ChatLog.config(state=DISABLED)
ChatLog.yview (END)

base = Tk()

base.title ("Hello")

base.geometry ("400x500")

base.resizable (width=FALSE, height=FALSE)

#Create Chat window
ChatLog = Text (base, bd=0, bg="white", height="8", width="50",
font="Arial",)

ChatLog.config(state=DISABLED)

#Bind scrollbar to Chat window
scrollbar = Scrollbar (base, command=ChatlLog.yview, cursor="heart")
ChatLog(['yscrollcommand'] = scrollbar.set

#Create Button to send message
SendButton Button (base, font=("Verdana",12, 'bold'), text="Send",
width="12", height=5,

bd=0, bg="#32de97",
activebackground="#3c9d%b", fg="#ffffff",

command= send )
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#Create the box to enter message

EntryBox = Text (base, bd=0, bg="white",width="29", height="5",
font="Arial")

#EntryBox.bind ("<Return>", send)

#Place all components on the screen
scrollbar.place (x=376,y=6, height=386)
Chatlog.place (x=6,y=6, height=386, width=370)
EntryBox.place (x=128, y=401, height=90, width=265)
SendButton.place (x=6, y=401, height=90)

base.mainloop ()

chatbot Juéiiii :6 6gaAall
.chatapp.py s train chatbot.py t0bwd, Olile Lo (slall & Jred

a2l 8oV el 3 5l gy 55 Y
python train chatbot.py
o Geladl Lris) o8 5 sadl L] lows b ol o3l Uas (gl alis (3 13)
S Gl Jrtsy
python chatgui.py
dg=>s r\Jﬁﬁ;wQ ALE Ol e g}%ﬁ;ﬁ{)\ fJﬁzLMuJ\ dgly 8d80 CEAUJA\ Cf;;,»
g e 1 & gy LSy s g I ki

Bl Select C\Windows\Systern32\cmd.exe - O x

D:\dataflair projects\final chatbot >l u-Rlsite =-xaslogais)y
Using TensorFlow backend.
47 documents
9 classes ['adverse drug', 'blood pressure’, 'blood pressure search', 'goodbye’,
‘hospital_search’, ptions’, 'pharma arch®, 'thanks’
8 unique 1 C s ,', 'a', "adv e', 'all’, 'anyone’,
‘behavi » 'blooc ‘can’, ‘causi , 'chattin
‘day", ‘detail’, , , 'drug', 'entry', 'find', 'for’, e', 'good', 'goodbye"',
‘hello", 'help', "helpful’, ‘helping', ‘hey', "hi', "his 'hola’, 'hospital’,
‘is*, 'later’, '1i ‘load®, ‘locate”, ing', 'lookup®, "manag
) ‘nice’, 'of "of ‘open', 'patient®, 'pharm
‘reaction’, 'related’, * ult® search '

.

canmehimg -
B arching’,

, itabl "sup , ‘task', 'thank®, ‘"thanks®, 'that’, ’the "till', "ti
"transfer’, s ', 'what', 'which®, ‘with®, ‘you']
Training data
1-28 14 07987: I tensorflow/core/platform/cpu_feature_guard.cc:142] Your CPU su|
instructions that this TensorFlow binary was not compiled to use: AVX2

] - @s 2ms/step - loss: 2.2880 - accuracy: 1489

] - 0s 211lus/step - loss: 2.1478 - accuracy: 0.1277

] - @s 228us/step - loss: 2.1427 - accuracy: 0.1277
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# Hello — x
You: Hello there. How are you?

Bot: Hi there, how can I help?

You: what can you do?

Bot: I can guide you through Adverse drug r
eaction list, Blood pressure tracking, Hospit
als and Pharmacies

You: thanks you

Bot: My pleasure

You: see ya got to go!

Bot: See you!

uailoll
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Blood Cell guioc)l pleil plaaiwl pal LIS @ini (30
classification using Deep Learning
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https://www.kaggle.com/paultimothymooney/blood-cells
Setting%20Up%20the%20Platform
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} Cainvas

Cainvas landing page

Dashboard s J Jasils gl ¥ pUadl JIJ 5501 Jroey o3 oy Sl o L3] dn
.Notebook el o)

_} Cainvas

€D Dashboard

Siri...

Wakeword Detection App Object Detection App Using Sign Language Sensor App
Yolo V3
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#Importing necessary Libraries

import tensorflow as tf

from tensorflow.keras import Sequential

from tensorflow.keras.layers import Flatten

from tensorflow.keras.layers import Dense

from tensorflow.keras.layers import Conv2D

from tensorflow.keras.layers import MaxPool2D
from tensorflow.keras.layers import ZeroPadding2D
from tensorflow.keras.layers import Dropout

from tensorflow.keras.preprocessing.image import ImageDataGenerator
import numpy as np

import matplotlib.pyplot as plt

import cv2

wblwldcgono Jron
S el Jos Los Latdl e SULI Ole gores Jraos Cainvas das W e
i35 D5 0 galideuly notebook e & spms odan SULI le gams framed S5 dny
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e o Jsmandl Koy Aliadl 0da 3bgrde CileS SULII e gores framy p g
Skl 5,40 .adad notebook daslusenl s Jool dny e o5 gl Calal] URL
Ol et URL e )3 G g6 00 ool pLadl G5 Ll (5 3w ke Lo cdie 53 5ol

b Lol URL

[PI] riqﬁ\uubgg\cf;>>gAajlvMé

3y LeSay Lol 85 Gabossd Twget oYl e URL ol g plisel LiSley
'unzip -go phiul culall wsyll dbyraddl Gl bas b
filename.zip

lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/Blood_cell_image_dataset.zip"

lunzip -qo Blood_cell_image_dataset.zip

I'rm Blood_cell_image_dataset.zip

gy ULl A5 ez oo o513 Las Gl 8500 ] oo ) L3Sy

img =
cv2.imread("Blood cell image_dataset/images/TRAIN/EOSINOPHIL/ © 1169.7jpeg")
img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB )
plt.title("Eosinophil")
plt.imshow(img)
Eosinophil
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bl e

¢ Lymphocytels Eosinophil — lilees )l Jobs oyl @bl A
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datagen = ImageDataGenerator (rescale = 1/255.0, validation split =
0.2)
train data generator =
datagen.flow from directory(directory="Blood cell image dataset/images
/TRAIN/",

target size =
(img_width, img height), color mode="rgb",

class mode="categorical", batch size = 16, shuffle=True ,subset =
"training")
validation data generator =
datagen.flow from directory(directory="Blood cell image dataset/images
/TRAIN/",

target size =
(img_width, img height), color mode="rgb",

class mode="categorical", batch size = 16, shuffle=True, subset =
"validation")

Zoldl oyl Sy dlores 225 I e gl o3 ) Slanil) e Gl Y1 L
Ly

train_data_generator.next()[1]
array([[e., -1,
[o.
[1.
[1.
[1.
[1.
[o.
[o.
[1.
[o.
[o.
[o.
[o.
[o.
[o.
[6., o. .11, dtype=float32)

categorical & £l dadall (s one hot encoded 3lo Ay e 5 Oolgaes Ak
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]
]
]
0
0
0
0
1.
0
0
1
1
1
1
0
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model = Sequential()

model.add(Conv2D(32, (3,3), input_shape=(64,64,3), activation="relu"))

model.add(MaxPool2D(2,2))

model.add(Conv2D(32, (3,3), activation="relu"))

model.add(MaxPool2D(2,2))

model.add(Conv2D(16, (3,3), activation="relu"))

model.add(MaxPool2D(2,2))

model.add(Flatten())

model.add(Dense (128, activation="relu"))

model.add(Dense(4, activation="softmax"))

i S el o3L3)] o> Ul 3500 model summary -3 ol jas<ls

Model: "sequential"

Layer (type) Output Shape Param #
conv2d (ConvaD) “(Nore, 62, 62, 32) so6
max_pooling2d (MaxPooling2D) (None, 31, 31, 32) 0

conv2d_1 (Conv2D) (None, 29, 29, 32) 9248
max_pooling2d_1 (MaxPooling2 (None, 14, 14, 32) 0

conv2d_2 (Conv2D) (None, 12, 12, 16) 4624
max_pooling2d_2 (MaxPooling2 (None, 6, 6, 16) 0

flatten (Flatten) (None, 576) 0

dense (Dense) (None, 128) 73856
dense_1 (Dense) (None, 4) 516

Total params: 89,140
Trainable params: 89,140
Non-trainable params: ©

2355 (3 I3] oyl e Lard sl A3 5y s> Early Stopping Seell Gl pdicin
BelaS 28T oyl ddas Jrzmans 1 .23 1 5 5 500 31101 dadnall
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my_callback = [tf.keras.callbacks.EarlyStopping(monitor = 'val_loss', patience

= 5, restore_best_weights = True)]

ayle yyallg gagoll GLonl
J1uS" Categorical Crossentropys ywswsS (.J & sl compile raxy sk
caccuracy gy pyies -callback ms di> 100 s4od &350l Coply psiiw NINS
Gy el old UL g '@)L:Jl REp -2 <_}fgjval_losw Val_accuracy; Joss;

history=model.fit(train_data_generator,
steps_per_epoch=1len(train_data_generator), epochs=100,
validation_data=validation_data_generator, validation_steps =

len(validation_data_generator), callbacks=my_callback)

i) Al e e 1 BV sl

Epoch 21/100

622/622 [ ] - 13s 2ims/step - loss: 0.1190 -
accuracy: 0.9555 - val_loss: 0.3611 - val_accuracy: 0.8697

Epoch 22/100

622/622 [ ] - 13s 2ims/step - loss: 0.1205 -
accuracy: 0.9530 - val_loss: 0.3319 - val_accuracy: 0.8777

Epoch 23/100

622/622 [ ] - 13s 2ims/step - loss: ©.1353 -
accuracy: 0.9481 - val_loss: 0.4199 - val_accuracy: 0.8572

Un4llg 68aJl
ho I E o I8 25 IS 3 e 15T s s

plt.plot(history.history[ 'accuracy'])
plt.plot(history.history['val_accuracy'])
plt.title('model accuracy')
plt.ylabel('accuracy")

plt.xlabel('epoch')

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

model accuracy

BCCUracy
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plt.plot(history.history['loss'])
plt.plot(history.history['val_loss'])
plt.title('model loss')

plt.ylabel('loss")

plt.xlabel('epoch")

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

model loss

loss

e 2agoil Juial
e 5o NSl b LYl Sl e a il IS (e 35l sl oY1 p sk
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datagen test = ImageDataGenerator(rescale = 1/255.0)
test data generator =
datagen.flow from directory(directory="Blood cell image dataset/images

/TEST/",
target size =
(img width, img height), color mode="rgb",

class_mode="categorical", batch size = 16, subset = "training")
model.evaluate (test data generator)

4/4 [ ] - @s 18ms/step - loss: 0.1172 -
accuracy: 0.9661
[0.11723806709051132, ©.9661017060279846]

sy 28Tl e sL2i Vil p s LI ULy GV el ) sl OV 3
ol Al e 5 Ol e

# Getting the predicted classes from one hot encoded predicted outputs

X,y = test_data_generator.next()
pred_array=[]
max_index_arr = []
for i in range(10):
img = x[1i]
img = img.reshape(-1,64,64,3)
pred_val = model.predict(img)
max_idx = np.argmax(pred_val)
pred_array.append(max_idx)
#Making the Output meaningful using named classes
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cell dict = {@:"EOSINOPHIL", 1:"LYMPHOCYTE", 2:"MONOCYTE", 3:"NEUTROPHIL"}
predictions = {}
actual_val = {}

k=0

for arr in y[:10]:
actual_val[k] = cell dict[np.argmax(arr)]
k+=1

k=0

for pred in pred_array:
predictions[k] = cell dict[pred]
k+=1

print("ACTUAL:", actual_val)
print ("PREDICTIONS:", predictions)

ACTUAL: {0: 'EOSINOPHIL', 1: 'NEUTROPHIL', 2: 'EOSINOPHIL', 3:

'LYMPHOCYTE', 4: 'EOSINOPHIL', 5: 'LYMPHOCYTE', 6: 'LYMPHOCYTE', 7:

'NEUTROPHIL', 8: 'EOSINOPHIL', 9: 'NEUTROPHIL'}PREDICTIONS: {O:

'EOSINOPHIL', 1: 'MONOCYTE', 2: 'EOSINOPHIL', 3: 'LYMPHOCYTE', 4:

'EOSINOPHIL', 5: 'LYMPHOCYTE', 6: 'LYMPHOCYTE', 7: 'NEUTROPHIL', 8:
9.

'EOSINOPHIL', 'NEUTROPHIL'}

plt.figure(figsize = (20,20))
for i in range(10):

plt.subplot(5,5,i+1)

plt.imshow(x[i])

plt.title('Original: {}, Predicted: {}'.format(actual_val[i],
predictions[i]))

plt.axis('Off")

plt.subplots_adjust(left=1.5, right=2.5, top=1)
plt.show()

Ovlg jinal sosmm«_ mmmd EOSNOPHIL  Original: NEUTROPHIL Predicted: MONOCYTE  Original EOSINOPHIL Predicted: EOSINOPHIL  Origial LYMPHOCYTE. Predicted: LYMPHOCYTE  Original. EOSINOPHIL. Predicted sosmomu
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Stroke @roc)l plcll plaalwl dréloa)l aidull @iiid (31
Detection using Deep Learning
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# Import all the necessary Llibraries

import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import Model

from tensorflow.keras.layers import Dense, Dropout, BatchNormalization
from tensorflow.keras.optimizers import Adam

from tensorflow.keras import Sequential

from tensorflow.keras import regularizers

from tensorflow.keras.callbacks import EarlyStopping
import matplotlib.pyplot as plt

import seaborn as sns

import numpy as np

import os

import pandas as pd

from sklearn.preprocessing import LabelEncoder

from sklearn.model_selection import train_test_split
from sklearn.preprocessing import StandardScaler
from sklearn.metrics import confusion_matrix

from sklearn.metrics import plot_confusion_matrix

Ul g hédl els

lwget 'https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/archivel_PCwQmaT.zip'

lunzip -qo archivel_PCwQmaT.zip
I'rm archivel_PCwQmaT.zip

JSta 5 12 Pandas U1 &S plasenl L] J o dls SULIL frosey T
SUL Ddl Dodlaally el plgo elsly laghaodl i) pltben¥l Al ULy
A LSl s lnes
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#Loading the data file using pandas Library

data = pd.read_csv('healthcare-dataset-stroke-data.csv', sep = ",")
data.head(3)
id gender age hypertension heart disease ever_married work_type Residence_type avg_glucose_level bmi smoking_status stroke
0 9045 Male 67.0 0 1 Yes Private Urban 22869 366 formerly smoked 1
1 51676 Female 61.0 0 a Yes Self-employed Rural 20221 NaN never smoked 1
2 31112 Male 80.0 1] 1 Yes Private Rural 10592 325 never smoked 1

ilo (T oo ) UL ] asdbennd o WY G pmadl 5 g0 ABL o st (S5 A
dilall @l b SUL e bl da L (b ld] £l s Lo GEOLYI e
SNULL" 8 yiall ol oo Gaoell J] -l

data=data.drop(["id"], axis=1)
data.isna().sum()

gender

age
hypertension
heart_disease
aver_married
work_type
Residence_type

mmD DD e D

avg_glucose_level
bmi 281
smoking_status 8
stroke 8
dtype: inte4
s godl dagdlly BMI | 258 250 GNA 15 &)

data['bmi'] = data['bmi'].fillna(np.mean(data[ 'bmi']))

bl ouu
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sns.countplot(data = data, x = 'stroke')
plt.title("Stroke Occurance")
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Stroke Occurance
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sns.lineplot(data = data, x = 'smoking status', y = 'age', hue = 'stroke")
plt.title("Effect of Smoking and Age on Stroke")

Effect of Smoking and Age on Stroke

m ] (/\’/’/J
m -
% 50 \
_q,u N
stroke
— 0
301 1
T T T T
formerly smoked never smoked smaokes Unknown

smoking_status

# Visualising the relationship between different columns of the data
sns.pairplot(data, height = 2)
plt.show()
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# Counting
the occurance of stroke in the data
sns.countplot(data = data, x = 'ever_married', hue = 'stroke')

plt.title("Effect of Smoking and Age on Stroke")
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V-5 (BMI) il &S 530 35 0 o Lol U1 boxplot Llases S5 a
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-Outliers of the data UL & Lol 21
.Minimum value of the data ©ULJI &2 d’,;}l\ |
First Quartile (Q1—25th (&gl &dl 25 = J5¥ mJD) J5YI o)
Percentile)
.Median value iauw gl Lol
Third Quartile (Q3—75th (4 sl 4l 75 - LI & M) L o )
Percentile)
.Maximum value of the data UL (s sedll & @l .6

fig, ax = plt.subplots(figsize = (20,10))

sns.boxplot(data = data, x = 'smoking_status', y = 'bmi', hue = 'stroke',
fliersize = 3)

plt.title("Effect of Smoking and BMI on Stroke", fontdict = {'size' : 25})
plt.xlabel("Smokers or Non-Smokers", fontdict = {'size' : 16})
plt.ylabel("Body Mass Index", fontdict = {'size' : 16})

Effect of Smoking and BMI on Stroke

100

(T}
5

& . !

e s s oL

Body Mass Index

farmerly smoked never smoked smokes Unknown
Smokers or Non-Smokers

# Plotting a heatmap/correlation plot to see how different values are related
to each other

plt.figure(figsize=(15,12))

sns.heatmap(data.corr(),annot=True,linewidths=2, center = True)

plt.show()
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Making sure that no NA values are left in the data
data.isna().sum()
gender 2
age e
hypertension e
heart_disease 2
ever_marrisd e
work_type 2
Residence_type e
avg glucose level 2
bmi a
smoking_status e
stroke @
dtype: inte4
data.head()
gender age hypertension heart disease ever_married work_type Residence type avg_glucose level bmi  smoking status stroke
) Male 67.0 0 1 Yes Private Urban 22869 36600000 formerly smoked 1
1 Female 610 0 a Yes Self-employed Rural 20221 28893237 never smoked 1
2 Male 800 Q 1 Yes Private Rural 105,92 32500000 never smoked 1
3 Female 490 a a Yes Private Urban 171.23 34400000 smokes 1

4 Female 79.0 1 Q Yes Self-employed Rural 17412 24.000000 never smoked 1
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le=LabelEncoder()
data.gender=1le.fit_transform(data.gender)
data.ever_married=le.fit_transform(data.ever_married)
data.work_type=le.fit_transform(data.work_type)
data.Residence_type=1le.fit_transform(data.Residence_type)
data.smoking_status=le.fit_transform(data.smoking_status)

data.head()

gender age hypertension heart_disease ever_married work type Residence type avg glucose level bmi  smoking_status stroke
o 1 67.0 (1] 1 1 2 1 228.69 36.600000 1 1
1 0 61.0 o 0 1 3 0 202.21 28.893237 2 1
2 1 800 (1] 1 1 2 0 10592 32.500000 2 1
3 0 49.0 o 0 1 2 1 171.23  34.400000 3 1
4 0 79.0 1 0 1 5| 0 17412 24.000000 2 1

print(data.shape)
X = data.iloc[:,:10].values
y = data.iloc[:,-1].values

(5110, 11)
Juialg wyyai GJl wbludl e gono rourd)
7605 SN 740 gty Sy sl sl JI SULI s o LU 5l
RS e pzolly Lo p I AL G b o ek g Lo DULT o dry gy
el oLy dStandardScalar() s plsnly 3l
# Splitting our dataset into train-test split

X_train, X_test, Y_train, Y_test = train_test_split(X, y,test_size =
0.4,random_state = 0, stratify = y, shuffle = True)

#Feature Scaling

sc = StandardScaler()
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X_train = sc.fit_transform(X_train)
X_test = sc.transform(X_test)

# # convert the data to categorical Llabels

from tensorflow.keras.utils import to_categorical
Y_train = to_categorical(Y_train, num_classes=None)
Y_test = to_categorical(Y_test, num_classes=None)
print ("Y = ",Y_train.shape)

print ("X = ",X_train.shape)

<
1

(3066, 2)
X = (3066, 10)

es = EarlyStopping(monitor='val_loss', patience=5)

# Defining the architecture of our deep learning model

model = Sequential()

model.add(Dense (100, activation = "relu", input_dim = 10))

model.add(Dropout(0.3))

model.add(Dense(100, activation = "relu"))

model.add(Dense(50, activation = "relu"))

model . add(Dropout(0.3))

model.add(Dense(40, activation = "relu"))

model . add(Dropout(0.3))

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

model. summary()
Model: "sequential™
Layer (type) Output Shape Param #
dense (Dense) (Mone, 1@@) 1188
dropout (Dropout) (None, 18@) a
dense_1 (Dense) (None, 18@) 18188
dense_2 (Dense) (Mone, 58) 5858
dropout_1 (Dropout) (None, 58) 8
dense_3 (Dense) (None, 48) 2848
dropout_2 (Dropout) (None, 48) a
dense_4 (Dense) (None, 2) 82

Total params: 18,372
Trainable params: 18,372
Non-trainable params: @

@3gol clu
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# Compiling the model
model.compile(optimizer = Adam(lr = 0.1), loss = 'categorical crossentropy’,
metrics = ['accuracy'])

By cpny Ld (0.1 ol Jomas p3] fuss plidenal 350301 compiling peazs An
Loy Tas «categorical cross entropy _Jle VS

# Run the model for a batch size of 35 for 100 epochs
history = model.fit(X_train,

Y_train,

validation_data = (X_test, Y_test),

batch_size = 35,

epochs = 100,

validation_steps = 10,

callbacks = [es]

Epoch 1/10@

88/88 [ ] - 85 3ms/step - loss: 8.5482 - accuracy: ©.926@ - val_loss: @.1947 - val_accuracy: ©.9514
Epoch 2/18@
88/88 [ ] - 8s 2ms/step - loss: @.1959 - accuracy: @.9514 - val loss: @.1949 - val accuracy: 0.9514
Epoch 3/188
8a/88 [ 1 - @s 2ms/step - loss: 8.2307 - accuracy: ©.9514 - val loss: @.1946 - val accuracy: ©.9514
Epoch 4/18@
88/88 [ ] - 8s 2ms/step - loss: @.2962 - accuracy: @8.9488 - val loss: @.1944 - val accuracy: 0.9514
Epoch 5/188
8a/88 [ 1 - @s 2ms/step - loss: 8.1951 - accuracy: ©.9514 - val loss: @.1945 - val accuracy: ©.9514
Epoch 6/188
83/88 [ ] - @s 2ms/step - loss: 8.2556 - accuracy: @.9514 - val_loss: @.1943 - val_accuracy: ©.9514
Epoch 7/188
83/88 [ ] - 8s 2ms/step - loss: 8.196@ - accuracy: ©.9514 - val_loss: @.1969 - val_accuracy: 8.9514
Epoch 8/188
83/88 [ 1 - @s 2ms/step - loss: 8.1967 - accuracy: @.9514 - val loss: @.1965 - val accuracy: ©.9514
Epoch 9/188
83/88 [ ] - 8s 2ms/step - loss: 8.1959 - accuracy: ©.9514 - val_loss: @.1944 - val_accuracy: 8.9514
Epoch 1@/100
88/88 [ ] - 85 2ms/step - loss: 8.1958 - accuracy: ©.9514 - val_loss: @.1944 - val_accuracy: ©.9514
Epoch 11/18@
88/88 [ ] - 8s 2ms/step - loss: @.1978 - accuracy: @.9514 - val loss: @.1998 - val _accuracy: 0.9514

il rouw
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# Function to plot "accuracy vs epoch" graphs and "loss vs epoch"” graphs for
training and validation data

def plot_metrics(model_name, metric = 'accuracy'):
if metric == 'loss':
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plt.title("Loss Values")
plt.plot(model_name.history['loss'], label = 'train')
plt.plot(model_name.history['val_loss'], label = 'test')
plt.legend()
plt.show()

else:
plt.title("Accuracy Values")
plt.plot(model_name.history['accuracy'], label='train')
plt.plot(model_name.history['val_accuracy'], label='test')
plt.legend()
plt.show()

plot_metrics(history, 'accuracy')
plot_metrics(history, 'loss"')
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# Saving our trained model

from tensorflow.keras.models import save model

if os.path.isfile('best_model.h5') is False:
model.save('best_model.h5")
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#PLlotting a confusion matrix for checking the performance of our model
Y_pred = np.argmax(model.predict(X_test), axis = 1)
cnf = confusion_matrix(Y_test.argmax(axis = 1), Y_pred)

df_cnf = pd.DataFrame(cnf, range(2), range(2))
sns.set(font_scale = 2)

sns.heatmap(df_cnf, annot = True)
plt.title("Confusion Matrix")

plt.xlabel("True Values")
plt.ylabel("Prediction Values")

plt.show()

Confusion Matrix

-1500

-1000

-500

Prediction Values

True Values

uailoll

Of oo o Leslags 03 s el i LeST ) LBl o ez o o Lirb g
el Loy (LT ppdians Ly o g e Y ool ol Ao s JYI el Ll
Ylres 3,8 ol 5] NS o mamzeadd ool 5 LSl s Jlad JS00 Lo a5 L3 e
o)l Bl I Je



279 dlioll gy ot :Groctl ol

Tyre Pressure CNN plaaiwl aljall héd @ui (32

Detection using CNN
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import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt

from sklearn.preprocessing import StandardScaler

from sklearn.model_selection import train_test_split

import tensorflow as tf

import cv2 as cv

from sklearn import preprocessing

from tensorflow import keras

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

from tensorflow.keras import layers

from tensorflow.keras.models import Sequential

from tensorflow.keras.preprocessing.image import load_img, img_to_array
from tensorflow.keras.layers import Dense, Dropout, Activation

from tensorflow.keras.callbacks import ModelCheckpoint

AUl 6 gono JLon

lwget "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-

admin/tyre.zip"
lunzip -qo tyre.zip
.."' T _|| I

train_dir= "./tire-dataset/"
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train_datagen= tf.keras.preprocessing.image.ImageDataGenerator(rescale=
1./255, validation_split=0.2)

rain_generator= train_datagen.flow_from_directory(train_dir, target_size=
(100,100), color_mode= 'grayscale', batch_size= 20, class_mode=
'categorical’, subset= 'training')

val_generator= train_datagen.flow_from_directory(train_dir, target_size=
(100,100), color_mode= ‘'grayscale', batch_size= 20, class_mode=
'categorical’, subset= 'validation')

€ﬁ59411J|LL14
model= Sequential([

layers.Conv2D(32, (3,3), activation= 'relu', input_shape= (100,100,1)),
layers.MaxPooling2D(pool_size= (2,2), padding= 'same'),
layers.Dropout(0.3),
layers.Conv2D(16, (3,3), activation= 'relu'),
layers.MaxPooling2D(pool_size= (2,2), padding= 'same'),
layers.Flatten(),
layers.Dropout(0.3),
layers.Dense(25, activation= 'relu'),

# Layers.Dense(64, activation= 'relu'),
layers.Dense(3, activation= 'softmax')

1

model.summary()

HUSESEN

Model: "sequential”

Layer (type) Output Shape Param #
z;;:;d (Conv;;;:: (Mone, 98, 98, 32) 320
max_pooling2d (MaxPooling2D) (Mcne, 49, 49, 32) 2]
dropout (Dropout) (Mone, 49, 49, 32) 2]
conv2d_1 (Conv2D) (Mone, 47, 47, 16) 4624
max_pooling2d_1 (MaxPooling2 (MNone, 24, 24, 16) 2]
flatten (Flatten) (Mone, 9216) 2]
dropout_1 (Dropout) (Mone, 9218) 2]

dense (Dense) (Mone, 25) 230425
dense_1 (Dense) (Mone, 3) 73

Total params: 235,447
Trainable params: 235,447
Non-trainable params: @

awJaig gagoll Lo
model.compile(optimizer= 'adam', loss= 'categorical_crossentropy', metrics=
[*accuracy'])

history= model.fit_generator(train_generator, epochs= 20, validation_data=
val_generator)
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Epoch 17/20

36/36 [ ] - 7s 205ms/step - loss: 8.8821 - accuracy: 1.8000 - val_loss: ©.2115 - val accuracy: 0.9444
Epoch 18/20

36/36 [ ] - 7s 206ms/step - loss: 5.2553e-04 - accuracy: 1.0000 - val_loss: ©.2605 - val_accuracy: 9.9056
Epoch 19/20

36/36 [ ] - 7s 208ms/step - loss: 3.4928e-94 - accuracy: 1.0000 - val loss: ©.2436 - val accuracy: 8.9167
Epoch 20/20

36/36 [ ] - 7s 205ms/step - loss: @.8022 - accuracy: 1.000¢ - val_loss: ©.2278 - val accuracy: 0.9222

223904 482 ouy
plt.plot(history.history[ 'accuracy'])
plt.plot(history.history['val_accuracy'])
plt.title("Model Accuracy")
plt.xlabel("Epoch")
plt.ylabel("Accuracy")
plt.legend(["Train", "Test"], loc= "lower right");

Model Accuracy
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@3g0iJ UnA oy
plt.plot(history.history['loss'])
plt.plot(history.history['val_loss'])
plt.title('Model Loss')
plt.xlabel('Epoch")
plt.ylabel('Loss")
plt.legend(['Train', 'Test'], loc= 'upper right');
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tyre = ["Flat Tyre","Full Tyre","No Tyre"]
def Single_Image_Prediction(file):
#image = load_img(file, color_mode='rgb', target_size=(128, 128))
image= file
plt.imshow(image,cmap= ‘'gray')
plt.show()
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print(image.shape)
cv.imshow( 'image’, file)
cv.waitKey(0)
cv.destroyAlLLWimdows ()
image = cv.cvtColor(image, cv.COLOR_RGB2GRAY)
img_arr = img_to_array(image)
# img_arr = img_arr/255.
np_image = np.expand_dims(img_arr, axis=0)
return np_image

H R R R

image = Single_Image Prediction(val_generator[0][0][11])
pred_value = model.predict(image)

print(pred_value)

index_value = np.argmax(pred_value,axis=1) #For categorical model
print(tyre[index_value[0@]])

(100, 100, 1)
[[1.00000000e+00 5.63426283e-08 1.03149524e-08]]
Flat Tyre

image = Single_Image_Prediction(val_generator[0][0][12])
pred_value = model.predict(image)

print(pred_value)

index_value = np.argmax(pred_value,axis=1) #For categorical model
print(tyre[index_value[©@]])

(100, 100, 1)
[[3.6402596e-07 9.9999964e-01 5.2352363e-12]]
Full Tyre

image = Single_Image_Prediction(val_generator[@][0][0])
pred_value = model.predict(image)
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print(pred_value)

index_value = np.argmax(pred_value,axis=1) #For categorical model
print(tyre[index_value[©@]])

(100, 100, 1)
[[2.9872587e-12 7.5309132e-15 1.0000000e+00] ]

No Tyre
Loy p i OV Ll gl Gaoes Iy e JSC0 Jom L o0 0 65 0f eSlay
L3 gal
23godl hon

model.save('tyre_v1.h5")

La ml — s S


https://cainvas.ai-tech.systems/use-cases/tyre-prediction-app/

285 alioll g e oot odedl

Driver OpenCV & Keras go il yules e @il olAj (33
Drowsiness Detection System with OpenCV & Keras
.drowsiness detection system _wlxdl GLaSY Gl s (a0l p e

Sl Bl s T el Gl o oyl 033580 o] o na ¥ sae
dosb Sblasd 055l ol Lol ololidl Bles oMbl ity &,

I 5 gl e 8L D 5 glasell n ey U3 g 501 815 o 005
(’U@ 9LM.: (:}E....u cCJJ\}?J‘ oda C\AJ ROIRN &u‘ u,ubu s CJJ\?J\ Z\:JLC« [GER Y

ol pady L L 4w Ul Kerasy OpenCVs o5k plseal;

e Ul @il auudl oA

Open Score:0

oty Al B3l | e LSy oWl &5 a Drowsiness detection _ulall GLaS|
3Ll £ 3T el pdl o s3I L

O O Sy aladl e Sl pls by o 1a Jar I 00l gt o Sl
Al GLaST e Bl ey pUadl s p i 0155 o dlae a5
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Siludl guled e @iiiAJl pUAS
dilae" 1 "Open i jasill o e SIS Lo Ciarw (U1 Goonll o] 23 503
ik LS o 1 0L £ il asdsis (gl gl "Closed

\ﬁ.aLQ\ y&y\:‘-wa_)ré-“ J.:-\ 11 3)]45‘-)‘

.Region of Interest (ROI) rL«:JA\ il zs.:ﬁj 8 gl ‘_go-}J\ 2lS:2 5 glasll

izl JI LIl ROT (o 0 sondl <2835 ylasl

Aalre ol - gre O gl CIISTIS) Lo Citnaall Gt 146 gl

ol e sl a3l D13 Les Gl Baezd) Ol 15 5kl
Sl gules ¢pe @Al bl degono
ufs‘oug\ e gores sL2Y LS (e 3 potll Uigd Ladsinall SUL o gores sL23] 05
S s Wghans J) el . Jowedl Lo 3 305505 sl s 0ol iy Cas
OS5 o s e el b sl AL Gk e Usdy SULI Cales 5 Al
S b o otV G a3 50 7000 g pa UL 0585 3 sadl sl &5,
O35V GG a3 (by Aol SUL e pazen o 3 sadl oyl dy ilieall 36LSY!
"Models / cnnCat2.h5". &3 gaddl &y (a5 &5
Aalke ol i ke asetll oo CHSTIS Lo Citnatd 3 potdl s pldend SiSCay OV
foparen o5 SSoy canylis Sy ols mhses sl] o oS Bl S e Yy
Driver Drowsiness Dataset :coUL!
2ag.0.Ul &y
LA danll OIS plusels Keras plisenls obedseil Gl 550l ol o3
$25 ) Lol Eranll SIS o ol § 55 A BaS Lnanl) 30201 .(CNIN)
Jis) dibs el IS8 CNIN IS 05855 . gl Citaas (51,2 Y LUl s 2
e BtV e dds 2y adane Slab o (g 500 O Sag Rddes A by o1 > 2 b
Al Bkl e sV ASLS B phaell Ol st 2B sl Skl oda

I Uikl e CNIN 23 500 &3 0 5555

K EFU USRI & FIFICE R
R FU PRI TVIE & FIFIECE R
'33\)3‘89‘3-&2&64&?&?;%@ °



https://data-flair.training/blogs/download-driver-drowsiness-detection-project-data/
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adie 128 JolSIL dlame d2b @

GRelu baiis Al plisel o obie L JolSL daame 22b Cad » d3led) dakall
-Softmax lgd Lessel Al =LY aab slinal lidal pax

Cg B3 II t:Jl L I I .
Ok oS b LIS (e el ol oy 1alS 52 Ma 0201 5 00 Sl
gl o) Cols Sy (pip plideils o5 (hellss e (4 050 3.6 1LoY))

(el a4l GLacsl) pip install opencv-python :OpenCV o
TensorFlow Keras ptc) pip install tensorflow :Tensorflow e
(S
(L ol caiarll 3 500 5 L) pip install keras : Keras o
()l & s Jxid)) pip install pygame :Pygame o
Gl gules e @bl alghhi

Sl = el s zip e S5LI ol e 2l rUé.‘: gored § sl 5l Jors b
Driver Drowsiness Project Code :&kellas b

(A ZIp b se
ThisPC » Local Disk (D:) > Projects > Drowsiness detection >

~

Name Date modified Type Size

haar cascade files 0PM  Filefolder

models M File folder
@] alarm WAV File 996 KB
E’ drowsiness detection 1PN Python File KB
[# model Python File

oo LI BLassY 4331 xml «lals ye "haar cascade files' Wxes 5555 @
A 5w S s Ll b ) el

49,45 05 sl "ennCat2.h5" -3 sedl cals Lo "models’ il s (s 5oy @
L Leadl S e

ol Gasldl ads Leke dlilS o "alarmeway” s ahie L) e

Gl 5 505 sy 95 o Lad (1 b1 s "Modelpy’ ile 5 5 @
Jis (65 O s L Aol UL e gazes e ol M- e Lo olsl
Ll s 3 LA Eanl] 321


https://drive.google.com/open?id=1zodAMJQFuqThN3sKQ9Bcb76gUSFIMPrG
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«aiSl ¢l 2] s ad " Drowsiness detection.py” s» Le s il sl Caladl @
.gJJ&J\\J; Jeris Lle

8 lasey 5 ghas Lod) a1 5l Jons S OV gl Lges
Ioladl g0 llAn 04 6 Jguall AAi - 1 6glnaAall
Bl Jons b3 e 1 alS ] g s ooMteS ol Jailis oy g 1nlS el
OpenCV Ly A dlll eases L] JS Lab of Wl e Lol ¥
object (slaxll) blad¥l 58 sty 1wl J) J s sld cv2.VideoCapture(0)
o] e 35y 502l 03355 5| IS cap.read() 1A Oy . (cap)
(ROI) olojal dinio £Uislg & jgall ;8 angll SLiLIAI - 2 5ghAll
Loiply 0¥ Bley Sy Jspsall Jisos ) Vsl 2liod i) sall e sll LESY
DN Sleslan J] s ¥ JUoW Giols; D5 355 2801 GL2SY OpenCV
Al s pdiy Lo g gl SLASY haar cascade Ciwas pudeiin SN GLLSY
face = cv2.CascadeClassifier(‘ path to our haar LW Cieadl 4y s
faces = el caiSIL es& o5 .cascade  xml  file’)
Yo X Ul SBLESYI s B 5has ¢l o585 . face. detectMultiScale(gray)
IS5 500 Slay 1o sy 5 02 1 G 5 1SN oSy Y1 518U PR T gD [P
Re

for (x,y,w,h) in faces:
cv2.rectangle (frame, (x,vy), (x+w, y+h), (100,100,100), 1 )

@inoll Gl lallanlg ROI yo youctl Giith - 3 glnAall

ol iy Lad Vsl e a2 g Il e S ol 2V s il oy
left eye = pliswaly ool Lalest o5 JIgll e reye 5 leye Joseld 3l
5y gmall pe Jads O gundl ULy glAel JL oYl zles leye. detectMultiScale(gray)
330 s LSy o5 pas cpall 5o e il G b e I3 o Sy AL
5 S01 i plasenaly LI o ol

1 eye = frame[ y : y+h, x : x+w ]
Ly Solul CNN Conas (3n s i - onll 85500 Sl o L3 1 eye (s 5w
sl ol 2l Al st ¢ oy Ao of B gria O goall OS] Loy L (U
. eye
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daléo ol dngiao ¢gicdl cUlA 13l Lo Winw Ginoll - 4 dghhAll

) ) oo el G5 g JUY el Dlons 322 CNIN it pulbinns (o
Spall oy o380 Vsl g ead) Dovmall SV J) sl 235001 0 dme Slkes
r eye = chcvtColor(r_eye, sl dole, ol JI Skl
24 % 24 J) 5ysall g ity o5k U5 day .cv2.COLOR. BGR2GRAY)
.cv2.resize(r_eye, (24,24)) JoS$ 24 % 24 0 o Lardgai o)y U eSS
=0 0 el oz 0 555) r eye=r eye/255 ezl oyl o e LUy & g o5
T3l pldsealy Lard o fromey Lod Ly ol Cionaodl e sUYI sy o5 (1
L3 g0l opee IS C‘f 25 oY) .model = load_model(‘models/cnnCatZ.h5’)

o5 b < pred [0] = 1 43 <3513 Ipred = model.predict classes(l eye)
Aabe Ol OF e 25 Lol ¢ Tpred [0] = 0 ded <3lS13]5 ¢ o gmin 0 gl OF e

wuleill o Giley (Al yl4 1] Loo §aail daiill ol - 5 dgiaal

13 SUA e et L el 1 ] o) Lot Had b1 G p ]
S 6 o i el 55 i o) 5305 i g el IS 3] 3
A= o A evaoputText() dls plsenly L1 e doecll o 0520 )
Juu.ﬂ <3l G el

cv2.putText (frame, “Open”, (10, height-20), font, 1, (255,255,255), 1,
cv2.LINE AA )

ot oo Of s 1gh (15 pa ST doeztd) ol 13] Jodl s e £l s o2
sound.play() plseuls adll pho Gl Lok M ool e o sb 8 2] Oluaais

iék Lﬂi%rﬁ;Jﬂ tiLJ<)i4LJ\Jj§jJt

import cv2

import os

from keras.models import load model
import numpy as np

from pygame import mixer

import time

mixer.init ()
sound = mixer.Sound('alarm.wav')

face = cv2.CascadeClassifier ('haar cascade
files\haarcascade frontalface alt.xml')
leye = cv2.CascadeClassifier ('haar cascade
files\haarcascade lefteye 2splits.xml')
reye = cv2.CascadeClassifier ('haar cascade
files\haarcascade righteye 2splits.xml')

1bl=['Close', '"Open']
model = load_model('models/cnncat2‘h5')

path = os.getcwd ()
cap = cv2.VideoCapture (0)
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font = cv2.FONT HERSHEY COMPLEX SMALL
count=0

score=0

thicc=2

rpred=[99]

lpred=[99]

while (True) :
ret, frame = cap.read()
height,width = frame.shapel[:2]

gray = cv2.cvtColor (frame, cv2.COLOR BGR2GRAY)

faces =
face.detectMultiScale (gray,minNeighbors=5,scaleFactor=1.1,minSize=(25,
25))

left eye = leye.detectMultiScale (gray)

right eye = reye.detectMultiScale (gray)

cv2.rectangle (frame, (0,height-50) , (200,height) , (0,0,0) ,
thickness=cv2.FILLED )

for (x,y,w,h) in faces:
cv2.rectangle (frame, (%x,vy) , (x+w,yt+h) , (100,100,100) , 1 )

for (x,y,w,h) in right eye:
r eye=frame[y:y+h, x:x+w]
count=count+l
r eye = cv2.cvtColor (r eye,cv2.COLOR BGR2GRAY)
r eye = cv2.resize(r_eye, (24,24))
r eye= r eye/255
r eye= r eye.reshape(24,24,-1)
r eye = np.expand dims (r_eye,axis=0)
rpred = model.predict classes(r_eye)
if(rpred[0]==1) :
1bl="Open'
if (rpred[0]==0) :
1bl='Closed’
break

for (x,y,w,h) in left eye:
1 eye=frame[y:y+h,x:x+w]
count=count+1l
1 eye = cv2.cvtColor(l eye,cv2.COLOR BGR2GRAY)
1 eye = cv2.resize (1l _eye, (24,24))
1 eye= 1 eye/255
1 eye=1 eye.reshape (24,24,-1)
1 eye = np.expand dims (1l eye,axis=0)
lpred = model.predict classes(l_eye)
if (lpred[0]==1):

1bl="Open'
if(lpred[0]==0) :

1bl='Closed’
break

if (rpred[0]==0 and lpred[0]==0) :
score=score+l
cv2.putText (frame, "Closed", (10,height-20), font,
1, (255,255,255),1,cv2.LINE_AA)
# if (rpred[0]==1 or lpred[0]==1):
else:
score=score-1
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cv2.putText (frame, "Open", (10, height-20), font,
1, (255,255,255),1,cv2.LINE_AA)

if (score<0) :
score=0
cv2.putText (frame, 'Score: '+str (score), (100, height-20), font,
1, (255,255,255),1,cv2.LINE_AA)
if (score>15) :
#person is feeling sleepy so we beep the alarm
cv2.imwrite (os.path.join (path, 'image.jpg'), frame)
try:
sound.play ()

except: # isplaying = False
pass
if(thicc<16):
thicc= thicc+2
else:
thicc=thicc-2
if (thicc<2) :
thicc=2
cv2.rectangle (frame, (0,0), (width,height), (0,0,255),thicc)
cv2.imshow ('frame', frame)
if cv2.waitKey(l) & OxFF == ord('qg'):
break
cap.release ()
cv2.destroyAllWindows ()

PG Y el 55 oe (5555 ol 31 S e el e a0 ol s G ges
s A ke gy o LI ) sl ol Y1 g b J] o g el e L
I ey oy Sl Lrizy o3 " drowsiness detection.py”

python “drowsiness detection.py”

.;ﬂ;zC:ZQ géLiﬁ?Y\&.@j “Tf}”\j?‘E;Cfé Lika“f a8

sladl daad Jl

B C\Windows'\system32\cmd.exe - a X

ss detection>,
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(81 frame = O X

Closed Score:3

Open Score:0
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|E ! frame

Closed Score:23

wuaaloll
éj.b RN oJ\:.a.S d&.«g LgJJ‘ u,aLa.J‘ &u\ 4S rUﬂ.» s«Lv.a L3 Jda Qj:fb @J,&A L59
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Plaaiwl ECG wbly Je wddll alpad oUADLI pac gégi (34
Arrhythmia prediction on ECG data using CNN CNN

My Lee ] 5T Al b6 ol pue J) Arrhythmia Gl ol 6 el pde ot
e b p Ll ST LU Bk 518 S ie s o) ey

ol Slbes Ddlaad ol Jlowall GEL Dlab s sbis Lol Grondl ol 230e3 ]
e Slaghas 5 (6,51 il SULILs Al 222315

Wl s I A 0B Catar) Gl (el e Alil oda b
La _ cAlnvas Je Joaddl Ll

au g Al A oJl al il

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.metrics import f1_score, confusion_matrix

from sklearn.utils import resample

import tensorflow.keras

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import ConvlD, MaxPoolinglD, Dense, Dropout,
Flatten, MaxPoollD, ConvolutionlD

from tensorflow.keras.layers import BatchNormalization

from tensorflow.keras.callbacks import EarlyStopping, ModelCheckpoint
import random

wblwldcgono
Physionet’s MIT-BIH Arrhythmia Dataset :ULJI juze

(BECG) Al &y 48 Lbases JIKAT wo UL o gozes (855 sall LIV 33155
ede elinmly CIil Ol O 8 3kl Vbl L)l Dl LIl Sl
R SLas e 8 58 o Gis L5 5 DL e dlae o5 MBI

Al copkll oles e siow baadsl (CSV il e SULII de gazes (5500
Aue 87554 e train.csv —ihe (g goe 5L

strain.csv ke e dable3 ks L Led

train = pd.read_csv('https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-
admin/mitbih_train.csv',header=None)

test = pd.read_csv('https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-
admin/mitbih_test.csv',header=None)

train


Arrhythmia%20refers%20to%20an%20irregularity%20in%20the%20rate%20or%20rhythm%20of%20the%20heartbeat.%20This%20includes%20beating%20too%20fast%20or%20too%20slow%20or%20with%20an%20irregular%20rhythm.
https://physionet.org/content/mitdb/1.0.0/
https://physionet.org/content/mitdb/1.0.0/
https://physionet.org/content/mitdb/1.0.0/
https://physionet.org/content/mitdb/1.0.0/
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v

|

&

o 1 2 3 4 5 [ 7 8 9 .. 178 179 180 181 182 18
0 00977941 0926471 0681373 0245098 0.154412 0.191176 0.131%61 0.085784 0.058824 0049020 .. 00 00 00 00 00 O
1 00960114 0.863248 0461538 0.196581 0.094017 0.125356 0.099715 0.088319 0074074 0082621 .. 00 00 00 00 00 O
2 1.000000 0659459 0.186486 0.070270 0.070270 0.059459 0036757 0043243 0054054 0045946 .. 00 00 00 00 00 O
3 0825414 0665746 0541436 0276243 0196133 0077348 0071823 0060773 0066298 0038011 .. 00 00 00 00 00 O

4 0967136 1.000000 0830986 0.586854 0336808 0.248826 0.145340 0089202 0117371 0130235 .. 00 00 00 00 00 O

87549 0.807018 0494737 0536842 0520825 0491228 0484211 0456140 0395491 0.284211 0136842 .. 00 00 00 00 00 O
87550 0.718333 0.605000 0486667 0361667 0231667 0.120000 0051667 0.001667 0000000 0013333 .. 00 00 00 00 00 O
87551 0906122 0.624490 0.595918 0575510 0530672 0481633 0444898 0387755 0322449 0191837 .. 00 00 00 00 00 O
87552 0.858228 0.645570 0845570 0.248101 0167089 0.131646 0121319 0121519 0.118987 0.103797 .. 00 00 00 00 00 O/
87553 0.201506 0.845886 0.800695 0.748552 0687138 0.599073 0512167 0427578 0395133 0402086 .. 00 00 00 00 00 O

87554 rows = 188 columns

}.2"‘:':‘.‘.' Ja-‘} S 9089 JL>-.>! 8 e 187‘.51& ULCQ-Yb g_,\:uJ&.S\ ale L}ccb},«u ‘JSL”;‘}:\,%
RS JERI

S ol e 0l a ] UL gazs Gl Db s
Non-ectopic beats (normal beat) (sl ¢i]) sz ;2 bz — 0
Supraventricular ectopic beats &kl 38 o I )l Sl o - 1
Ventricular ectopic beats o> =) &l Sb 5 - 2
Fusion beats LNl B> — 3
Unknown beats & 3 20 & s — 4

10landdl o wliall jLizl 65 Lges

# The classes

label_names = ['Non-ecotic beats (normal beat)', 'Supraventricular ectopic
beats', 'Ventricular ectopic beats', 'Fusion beats', 'Unknown beats']

labels = train[187].astype('int64') # Llast column has the Llabels

print("Count in each label: ")
print(labels.value_counts())

plt.barh(list(set(labels)), list(labels.value_counts()))

Count in each label:

0
4
2
1
3

72471
6431
5788
2223

641

Name: 187, dtype: int64
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Ll (imbalanced) €3l s 8 UL de sazes

s UL e gazes Bl 50d Ol b sl

BV sl e U3 Blaed S VI sall (65 B4 pa Slall ks @
elsde wo foaddl e dilaed 5l sdm i) 0 Sl dTasle] o

=5 Sls e 55w W IS cod ] UL e sares s Vol p s (2l plal

me &5 )

s yarn S 38 50000 o J gl ULy s gazms IS 125 53le] o o5

Nlex] &2 250000

# Separating the train dataframe into 5 individual ones based on class
Labels, and sampling 560000 from each.

train_1ble =

random_state=

train_1bll =

random_state=

train_1bl2 =

random_state=

train_1bl3 =

random_state=

train_1bl4 =

random_state=

resample(train[train[187]==0],
113)
resample(train[train[187]==1],
113)
resample(train[train[187]==2],
113)
resample(train[train[187]==3],
113)
resample(train[train[187]==4],
113)

# Concatenate the 5 dataframes into 1

train =
train_1bl4])

labels = train[187].astype('int64")

print("Count

in each label: ")

print(labels.value_counts())

replace=True,
replace=True,
replace=True,
replace=True,

replace=True,

n_samples=50000,
n_samples=50000,
n_samples=50000,
n_samples=50000,

n_samples=50000,

pd.concat([train_1ble, train_lbll, train_1bl2, train_1lbl3,

# Last column has the Llabels
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Count in each label:
4 50000
3 50000
2 50000
1 50000
0 50000
Name: 187, dtype: int64

bl i podl Juiod!
P D e Aikies 5 Lo & ey abls 300 L Lod

plt.plot(np.array(train_lble.sample(1))[0, :187])
plt.title(label_names[©@])

Non-ecotic beats (normal beat)

10

oa

06

04

0z

0o

T T T T T T T T
o 5 50 7= 100 125 150 175

plt.plot(np.array(train_lbll.sample(1))[0, :187])
plt.title(label_names[1])

Supraventricular ectopic beats

10

11:]

06

04

oz

oo

0 B s 5 100 125 150 175
plt.plot(np.array(train_1bl2.sample(1))[0, :187])
plt.title(label_names[2])

Ventricular ectopic beats

10

plt.plot(np.array(train_1bl3.sample(1))[0, :187])
plt.title(label_names[3])
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Fusion beats

10

08

0.6

0.4

0z

0.0

0 25 50 = 100 125 150 175

plt.plot(np.array(train_lbl4.sample(1))[0, :187])
plt.title(label_names[4])

Unknown beats

10

08

06

04

02

0.0

46 el dallcol
clAgAll G8LAl
Ol Say Al )51 &30l Sbkell i) SULII | (noise) Lo peall BLs|
53 503 (AWGN) Bl s bl i sl 5L ol s . oBLII ferend dlas 3 513
(AN pls Bl e Gtses
# Adding some noise to increase efficiency of the trained model
def gaussian noise(signal):

noise = np.random.normal(0,0.05,187)
return signal + noise

SN Jolaodly oDl (333,75 Y - JolaoS a1 503 05 185U £ Lo g U1l s
f—Lw}«uﬂJLv SJL.’JJLY\ r.w)_} (005 ‘L.A) L“;)L:;wj‘ AJ|J,>u>U
LVl oyl Sy le gazen o IS 331 55U 15 ae 187 sl 451 oy
L) L 5 o 5L s L)
# Visualization with added noise
sample = train_1blo.sample(1l).values[@]
sample_with_noise = gaussian_noise(sample[:187])

plt.subplot(1l, 1, 1)

plt.plot(sample[:187])
plt.plot(sample_with_noise)
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10

0.8

0.6 -

0.4 4

0.2 4

0.0 1

wAlw a9lg juo i
s oda oY Tk (420) Gowews sliel e 5)le SULIL s gosee 25 Sland 0555
dl> pldsels one hot encoded (>lo dxls 8,00 p S Oland OB iias

keras.utils.to categorical

# One hot encoding the output of the model

ytrain = tensorflow.keras.utils.to_categorical(train[187])
ytest = tensorflow.keras.utils.to_categorical(test[187])

# Input to the model
xtrain = train.values[:, :187]
xtest = test.values[:, :187]

# Adding noise
for i in range(xtrain.shape[0]):
xtrain[i, :187] = gaussian_noise(xtrain[i, :187])

# Viewing the shapes

xtrain = np.expand_dims(xtrain, 2)
xtest = np.expand_dims(xtest, 2)

print("Shape of training data: ")
print("Input: ", xtrain.shape)
print("Output: ", ytrain.shape)

print("\nShape of test data: ")
print("Input: ", xtest.shape)
print("Output: ", ytest.shape)

Shape of training data:
Input: (250000, 187, 1)
Output: (250000, 5)
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Shape of test data:
Input: (21892, 187, 1)
Output: (21892, 5)

@3gol clu
ie 420 Convolution1D-MaxPool1D wlilb s C\jﬁ B o il gsom
Lo dls LY Lgw ol (dass ol 3 el & 1D S o) B Flatten izl
oo ol AN B Slan e 33155 e 5 e 8,5 2l g o Loty ReLU

.Softmax L dls
Ay 8 i oyl slanadl Sl 3l 55 ke softmax s dls el oo
qsupjclggt}ﬁasgﬂ\nrg@wglnﬁsyfﬁaawuadﬁw&;u
model = Sequential()

model.add(ConvlD(64, 6, activation
model.add(MaxPoollD(3, 2))

'relu’', input_shape = xtrain[@].shape))

model.add(ConvlD(64, 6, activation = 'relu'))
model.add(MaxPoollD(3, 2))
model.add(ConvlD(64, 6, activation = 'relu'))
model.add(MaxPoollD(3, 2))
model.add(Flatten())

model.add(Dense(64, activation = 'relu'))
model.add(Dense(32, activation = 'relu'))
model.add(Dense(5, activation = 'softmax'))

model.compile(optimizer = tensorflow.keras.optimizers.Adam(©.001), loss =
'categorical_crossentropy', metrics = ['accuracy'])
model . summary ()

Model: "sequential”

Layer (type) Output Shape Param #
convld (ConviD) (None, 182, 64) 448
max_poolingld (MaxPoolinglD) (None, 9@, 64) 5]

convld_1 (ConvilD) (None, 85, 64) 24640
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max_poolingld 2 (MaxPoolingl (None, 18, 64) 0
flatten (Flatten) (None, 1152) 0
dense (Dense) (None, 64) 73792
dense_1 (Dense) (None, 32) 2080
dense_2 (Dense) (None, 5) 165

Total params: 125,765
Trainable params: 125,765
Non-trainable params: @

SN ULy A gazes (37,96 J] oS 85 oo e 1556 723 50l 0
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def plot(history, variable, variable2):
plt.plot(range(len(history[variable])), history[variable])
plt.plot(range(len(history[variable2])), history[variable2])
plt.legend([variable, variable2])
plt.title(variable)

plot(history.history, "accuracy", "val_accuracy")

accuracy

099
—— accuracy

val_accuracy

0.98

0.97

096

095

0.94

093

0.92
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plot(history.history, "loss", "val_loss")

loss

— loss
val_loss

0.225 4

0.200

0.175

0.150

0125 4

0.100

0.075 4

0.050

@3godJl hon
model.save( 'ecg_arryhtmia.h5")
2390l o)
Adledee SIS e 3 gl elsl (50 S,V B yiae pun s Lyes
ypred = model.predict(xtest)

cm
cm

confusion_matrix(ytest.argmax(axis=1), ypred.argmax(axis=1))
cm.astype('float') / cm.sum(axis=1)[:, np.newaxis]

for i in range(cm.shape[1]):
for j in range(cm.shape[0]):
plt.text(j, i, format(cm[i, j], '.2f"'), horizontalalignment="center",
color="black")

plt.imshow(cm, cmap=plt.cm.Blues)

G S s b gl O 5

# Test data class labels spread

print("The distribution of test set labels")
print(test[187].value_counts())

print('Fl1_score = ', fl_score(ytest.argmax(axis=1), ypred.argmax(axis=1),
average = 'macro'))
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The distribution of test set labels
0.0 18118
4.0 1608
2.0 1448
1.0 556
3.0 162

Name: 187, dtype: int64
F1_score = 0.8411960276398339

L3 50 0 I W Fl-score is il g b Lo ol HLesY de gazes OF JI Il

.Jr?-d;L E
c'."”

L3 ol pltely 52l ol LT B s S| o Sl pte S8y o Uges

i = random.randint(@, len(xtest)-1)

output = model(np.expand_dims(xtest[i], 9))

pred = output.numpy()[0]

plt.plot(xtest[0])

print("Actual label: ", label names[np.argmax(ytest[i])

1
print("Model prediction : ", label_names[np.argmax(pred)
", pred[np.argmax(pred)])

)
1, " with probability

Actual label: Non-ecotic beats (normal beat)

Model prediction : Non-ecotic beats (normal beat) with probability
0.9999658

10

0.8

0.6

0.4

o 5 50 75 100 125 150 175



304 CNN polasiwl pdalodall Al ol BLEAl

Tomato Disease CNN laaiwbl odblobdl Al ol @liiial (35
Detection with CNN

doado
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3 5l U BLESY Ll e o1 e Gyl eI Bl ged) e Ll
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import tensorflow as tf

import cv2

import os

Jo il o ygnll Jioni
lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/tomato.zip"
lunzip -qo tomato.zip
I'rm tomato.zip

Jgall dduoll dalle ollg 6.l yall

DY el val' 5 eyl ) sad Ctrain’ cpilaes e Lol e ) ol (6 5y
’healthy* oms boadsl La)s Slilaes 10 e Slitlaeadl oda oo s S (5 50w
bbb Gl o e (g 5o AT ltlaes 95 Lol (bloball B5Y 50 e (s 5o
JSI 55500 100) 35500 10005 oyl (2,3 &5 S 35 50 1000 Lod . 51l Llas
o5 LY dren s oyl Sltlren 3 ey g Maodl ] J5 Lmd g 5L (L
Sz Sla s ‘tomato’ ol o5 e 'val' 5'train’ &l dolls 10 s Lol B
sda o Aloe S 0 ) sall L& (I3 sy . Ll (5500l el Sl "healthy” Lo o
o5 el 3.pg Gewizy ile IS0 pn uSTS s [51,0VL Lol [ sesall kel
Bos LSS ol Lgnary 0335 o5 by gy 153 el Joak

train_images
train_labels
test_images
test_labels

nou
—r—


https://www.kaggle.com/kaustubhb999/tomatoleaf
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dataset_path = 'tomato'
for train_test_folder in os.listdir(dataset_path):
# 1f we are in train folder, we go through disease/healthy folders there
if train_test_folder == 'train':
train_path = os.path.join(dataset_path, train_test_folder)
# for each disease/healthy folder we take folder name as Llabel and go
through it to read images
for disease_folder in os.listdir(train_path):
disease_path = os.path.join(train_path, disease_folder)
label = disease_folder.split('__ ")[1]
# 1in each disease/healthy folder we read files with jpg format,
i.e images and normalize them
for file in os.listdir(disease_path):
if file.endswith('jpg'):
img_path = os.path.join(disease_path, file)
img = cv2.imread(img_path)
r, g, b =1img[:, :, @]/255, img[:, :, 1]/255, img[:, :,
2]/255
img = np.dstack((r, g, b))
train_images.append(img)
train_labels.append(label)

# 1f we are in val folder, we go through disease/healthy folders there
if train_test_folder == 'val':
test_path = os.path.join(dataset_path, train_test_folder)
# for each disease/healthy folder we take folder name as Label and go
through it to read images
for disease folder in os.listdir(test_path):
disease_path = os.path.join(test_path, disease_folder)
label = disease_folder.split('___ ')[1]
# 1in each disease/healthy folder we read files with jpg format,
i.e images and normalize them
for file in os.listdir(disease_path):
if file.endswith('jpg'):
img_path = os.path.join(disease_path, file)
img = cv2.imread(img_path)
r, g, b = img[:, :, 0]/255, img[:, :, 1]/255, img[:, :,
2]/255
img = np.dstack((r, g, b))
test_images.append(img)
test_labels.append(label)

train_images = np.array(train_images)

train_labels = np.array(train_labels)

test_images = np.array(test_images)

test_labels = np.array(test_labels)

print('Shape of the stacked train images:', train_images.shape)
print('Shape of the train labels:', train_labels.shape)
print('Shape of the stacked test images:', test_images.shape)
print('Shape of the test_labels:', test_labels.shape)

HUSESEN

Shape of the stacked train images: (10008, 64, 64, 3)
Shape of the train labels: (10080,)

Shape of the stacked test images: (10988, 64, 64, 3)
Shape of the test_labels: (1800,)
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unique_labels = np.unique(train_labels)
unique_labels

HEHESEIN

array(['Bacterial_spot', 'Early_blight', 'lLate_blight®, 'Leaf_Mold',
'Septoria_leaf spot', 'Spider_mites Two-spotted_spider_mite'
'Target_Spot', 'Tomato_Yellow_Leaf_Curl_Virus'
'Tomato_mosaic_wvirus', 'healthy'], dtype='<U3G6")

1) Al Slanlly 25 S o (535300 ot L35

row = 5

col = 4

fig, axes = plt.subplots(row, col, figsize=(14, 14))

c=20

count = @

for i in range(row):

for j in range(col):

axes[i][j].imshow(train_images[c])
axes[i][j].set_title(train_labels[c])
c += 500

plt.tight_layout()
plt.show()

Early_blight

Early_blight

Tomato_mosaic_virus

Tomato_mosaic_virus

0 ©
Leaf Mold

0 @
Leaf Mold

8 8 & 8

0 @
Bacterial_spot

» @ ()
Target_Spot

Bacterial_spot

8 8 8 88 5 o

° 0 © 0 © 0 0 ()

. Late_blight Late_blight Spider_mites Two-spotted_spider_mite - Spider_mites Two-spotted_spider_mite
[y —

10
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EY

o
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Septoria_leaf_spot Septoria_leaf_spot Tomato_Yellow_Leaf Curl_Virus Tomato_Yellow Leaf Curl Virus

0
0
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def encoder(labels):
train_labels = np.zeros((labels.shape[0], 10))
dic = {'Bacterial_spot':0, 'Early blight':1, 'Late_blight':2,
'Leaf_Mold':3, 'Septoria_leaf_spot':4, 'Spider_mites Two-
spotted_spider_mite':5,
'Target_Spot':6, 'Tomato_Yellow_Leaf_Curl_Virus':7,
'Tomato_mosaic_virus':8, 'healthy':9}
for i in range(len(labels)):
train_labels[i, dic[labels[i]]] = 1
return train_labels
def decoder(labels):
preds = np.argmax(labels, axis=1)
test_labels = []
dic = {0:'Bacterial_spot', 1:'Early_blight', 2:'Late_blight',
3:"'Leaf_Mold', 4:'Septoria_leaf_spot', 5:'Spider_mites Two-
spotted_spider_mite',
6:'Target_Spot', 7:'Tomato_Yellow_Leaf Curl_Virus',
8:'Tomato_mosaic_virus', 9:'healthy'}

for i in preds:
test_labels.append(dic[i])
return np.array(test_labels)

(L Lol LNy oyl liand e )5

train_labels = encoder(train_labels)
test_labels = encoder(test_labels)

Ul o)
from sklearn.model_selection import train_test_split
X_train, X_val, y train, y val = train_test_split(train_images, train_labels,
random_state=123)

bl 62U j
SLL pr diye ] s U Gy 5l Cast Ll ol J5 B 5Y1 s gl 3
(2 AN 38 ) ) e ol iy AV o ) ko e Sty o L3 satd L) o
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orizontal flipolaw gl 55 tensorflow » ImageDataGenerator el
.True J| vertical flips

from tensorflow.keras.preprocessing.image import ImageDataGenerator
datagen_train = ImageDataGenerator(horizontal flip=True, vertical flip=True)
train_iter = datagen_train.flow(X_train, y_train, batch_size=64)

CNN dyjloco cliy
¢! AN Max Pooling dab s ReLU Luiisy Sl dib e g 5o 573 pdend
s 40 o (g 5 TS T iy el s o Jar 01 015l s 850

Al dazdl e J geal] softmax Laiis plisends

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

model = tf.keras.Sequential([
Conv2D(8, (3, 3), input_shape=(X_train.shape[1], X_train.shape[2],
X_train.shape[3]), activation='relu', padding='same'),
MaxPooling2D((2, 2), padding='same'),

Conv2D(16, (3, 3), activation='relu', padding='same'),
MaxPooling2D((2, 2), padding='same'),

Conv2D(32, (3, 3), activation='relu', padding='same'),
MaxPooling2D((2, 2), padding='same'),

Flatten(),
Dense (40, activation='relu'),
Dense (10, activation='softmax"')

1

model. summary()
HUSESEN

Model: “sequential 2"

Layer (type) Output Shape Param #
conv2d_6 (ConvZD) (None, 64, 64, 8) 224
max_pooling2d_6 (MaxPooling2 (None, 32, 32, 8) ¢}
conv2d_7 (Conv2D) (None, 32, 32, 16) 1168
max_pooling2d_7 (MaxPooling2 (None, 16, 16, 16) [}
conv2d_8 (ConvZD) (None, 16, 16, 32) 4640
max_pooling2d_8 (MaxPooling2 (Mone, 8, 8, 32) [}
Tlatten_2 (Flatten) (None, 2848) ]
dense_4 (Dense) (None, 40) 81960
dense_5 (Dense) (None, 18) 410

Total params: 88,462
Trainable params: 88,462
Non-trainable params: @
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.(check point

# training our model with callbacks: if we have no improvement on validation
Loss for 10 epochs, we stop and create a checkpoint

cb = [

tf.keras.callbacks.EarlyStopping(monitor

restore_best_weights = True),

= 'val_loss', patience

tf.keras.callbacks.ModelCheckpoint('model_tomato.h5', monitor =

"val _loss", save_best_only = True)

]

model.compile(optimizer=tf.keras.optimizers.Adam(1lr=0.0005),
loss="categorical_crossentropy', metrics=['accuracy'])

history = model.fit(train_iter, steps_per_epoch=len(train_iter),

validation_data=(X_val, y_val), callbacks

118/118 [ ] - 1s Sms/step - loss: 8.2778 -

Epoch 78/12@

118/118 [ ] - 1s Sms/step - loss: 6.2619 -

Epoch 71/120

118/118 [ ] - 1s Sms/step - loss: 0.2462 -

Epoch 72/120

118/118 [ ] - 1s Sms/step - loss: ©.2339 -

Epoch 73/12@

118/118 [ ] - 1s Sms/step - loss: 0.2617 -

# summarize history for accuracy
plt.plot(history.history[ 'accuracy'])
plt.plot(history.history[ 'val_accuracy'])
plt.title('model accuracy')
plt.ylabel('accuracy')

plt.xlabel( 'epoch')

= cb)

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

@.9e09

@.9e81

@.9173

2.9204 -

2.9091

- val_loss:

- val_loss:

- val_loss:

val_loss:

- val_loss:

8.3658 -

8.40854 -

9.3382 -

9.3017 -

9.3710 -

10,

epochs=120,

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

0.8720

0.8668

0.8904

0.8780

0.8852

2agoill hang UnAllg d8aJl ouw

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

plt.show()

# summarize history for Lloss
plt.plot(history.history['loss'])
plt.plot(history.history['val_loss'])
plt.title('model loss')
plt.ylabel('loss")
plt.xlabel('epoch')

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

plt.show()

model.save( 'model_tomato.h5")
print('Weights saved.')
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acc = model.evaluate(test_images, test_labels)
3z2/32 [ ] - Bs 2ms/step - loss: 0.3077 - accuracy: ©.913@

i gl y Bdndl] Ll o SL5 Y1 35 Sy o

# decoding the Llabels
predicted_labels = decoder(model.predict(test_images))
test_labels = decoder(test_labels)

# visualizing some of our results

row = 3

col = 4

fig, axes = plt.subplots(row, col, figsize=(1l6, 12))
c=20



T TRp—

count = @
for i in range(row):
for j in range(col):

axes[i][j].imshow(test_images[c])
axes[i][j].set_title(f'Predicted: {predicted_labels[c]}"',

fontsize=14)
axes[i][j].set_xlabel(f'Actual: {test_labels[c]}', fontsize=14)
if (predicted_labels[c] != test_labels[c]):

count+=1
c += 80
plt.tight_layout()

plt.show()

HEHESEIN

predicted: Early_blight Predicted: Leaf_ Mold
L = :

Predicted: Tomato_Yellow_Leaf Curl Virus _ Predicted: Tomato_mosaic_virus
o °

o EIERE] B
Actual: Tomato_mosaic_virus

predicted: Bacterial_spot

° o ®» ® @ » ®
Actual: Leaf_Mold

Predicted: Target_Spot
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Actual: Early_blight
predicted: Bacterial_spot

IR
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0 @ P
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©

©

EREE) ©
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© » P oo W
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o

°

P ® 0 © “© ©
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https://drive.google.com/open?id=1BGDHe6qQwrBEgnl-tXTSKo6TvDj8U3wS
https://drive.google.com/open?id=1BGDHe6qQwrBEgnl-tXTSKo6TvDj8U3wS

Groc)l rpdeil poladiwl ¢pc Jg ol il e & il 314

bl 8egono @ididiul :1 gl

Woreodl U - 51y Adkses 283 Lo IS ooy s 43 e Lo ol "train” Maes (g sioms
Sl s 5 gl Bloslls S oz e SIS 58 (OS sy 3k Loy 42 J1 0 (1
Slhenddly SULI AL Blge JSS bl

5 yinan 5 geall 6 s ) PIL &5 putind

[9]: import numpy as np
import pandas as pd
import matplotlib.pyplot as plt
import tensorflow as tf
from PIL import Image
import os
from sklearn.model_selection import train_test_split
from keras.utils import to_categorical
from keras.models impert Sequential
from keras.layers import Conv2D, MaxPool2D, Dense, Flatten, Dropout

data = []

labels = []

classes = 43

cur_path = os.getcwd()

for i in range(classes):
path = os.path.join(cur_path,'train',str(i})
s £ Eo.1As B (paaD)

for a in images:
try:
image = Image.open(path + '\\'+ a)
image = image.resize((30,30))
image = np.array(image)
#sim = Image.fromarray(image)
data.append(image)
labels.append(i)
except:
print("Error loading image")
data = np.array(data)
labels = np.array(labels)

-(labels @lawss data ©ULy) (3158 Qlplonss 5 ga]! & (s Ll Rjees]
35 LR 2,6 Sl shan J)ASWI o ] gl
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ol Obly o) train test split () &4,k pdses sklearn oy pliseinls
LYy

g2z sl Slanddl L) to categorical di,b pusens ¢ keras.utils dej> e
.one-hot encoding ;3L J>l5 5 5 JIt test sy train
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print(data.shape, labels.shape)
X_train, X_test, y train, y_test = train_test_split(data, labels, test_size=8.2, random_state=42)
print(X_train.shape, X_test.shape, y_train.shape, y_test.shape)

y_train = to_categorical(y_train, 43)
y_test = to_categorical(y test, 43)

(39209, 30, 38, 3) (39209,)
(31367, 30, 38, 3) (7842, 3@, 3@, 3) (31367,) (7842,)

CNN gagoJ clu :2 6gaall

(SO Enanll B2 CNIN 3505 sl s sl Lgls ] ) seall it

gl Gz (51,2Y JasNl s CNN
Y L""}"‘"(’:“”“‘:’

2 Conv2D layer (filter=32, kernel_size=(5,5), activation="relu”)
MaxPool2D layer ( pool_size=(2,2))

Dropout layer (rate=0.25)

2 Conv2D layer (filter=64, kernel_size=(3,3), activation="relu”)
MaxPool2D layer ( pool_size=(2,2))

Dropout layer (rate=0.25)

Flatten layer to squeeze the layers into 1 dimension

Dense Fully connected layer (256 nodes, activation="relu”)
Dropout layer (rate=0.5)

Dense layer (43 nodes, activation="softmax )

Uaselly A JS5 Jore g Ul Adam optimizer ("’Ti;‘“’;’ plals 25 podl mazety p 50

[11]:

Lgiiaan) s3umie s L) 0Y "categorical crossentropy”

model = Sequential()
model.add(Conv2D(filters=32, kernel_size=(5,5), activation='relu', input_shape=X_train.shape[1:]))
model.add(Conv2D(filters=32, kernel size=(5,5), activationz'relu'))
model.add(MexPool2D(pool_size=(2, 2)))

model.add (Dropout (rate=6.25))

model.add(Conv2D(filters=64, kernel_size=(3, 3), activation='relu'))
model.add(Conv2D(filters=64, kernel_sizez(3, 3), activationz'relu'))
model.add (MaxPool2D(pool_size=(2, 2)))

model . add (Dropout (rate=6.25))

model.add(Flatten())

model.add(Dense(256, activation='relu'))

model.add (Dropout (rate=8.5))

model.add(Dense(43, activation='softmax'))

#Compilation of the model
model . compile(loss=’categorical_crossentropy’, optimizer='adam’, metrics=['accuracy’])

aio §a1Ulg eagoddl wyyai:3 6ghAll

dny g b5 64 poe> s el Lrd gl 61T 018,645 32 (batch siz) dxs | e plasealy

b Wl cilS epochs 42> 15
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[12]: epochs = 15
history = model.fit(X train, y train, batch_size=64, epochs=epochs,validation_data=(X test, y_test))

Train on 31367 samples, wvalidate on 7842 samples

Epoch 1/15

31367/31367 [ ] - 82s 3ms/step - loss: 2.3108 - accuracy:
ss: ©.6598 - val_accuracy: ©0.8234

Epoch 2/15

31367/31367 [ ] - 82s 3ms/step - loss: ©.8266 - accuracy:
ss: @.3468 - val_accuracy: 0.9100

Epoch 3/15

31367/31367 [ ] - 83s 3ms/step - loss: ©.5738 - accuracy:
ss: 8.1882 - val_accuracy: 0.9504

Epoch 4/15

31367/31367 [ ] - 85s 3ms/step - loss: @.4282 - accuracy:
ss: 8.1373 - val_accuracy: ©0.9661

Epoch 5/15

31367/31367 [ ] - 84s 3ms/step - loss: @.3565 - accuracy:
ss: ©.1068 - val_accuracy: 0.9702

Epoch 6/15

31367/31367 [ ] - 81s 3ms/step - loss: ©.3081 - accuracy:
ss: ©.1527 - val_accuracy: 0.9575

Epoch 7/15

31367/31367 [ ] - 81s 3ms/step - loss: ©.2738 - accuracy:
ss: ©.8888 - val_accuracy: ©.9753

Epoch 8/15

31367/31367 [ ] - 81s 3ms/step - loss: ©.2429 - accuracy:
ss: ©.0934 - val_accuracy: 0.9737

Epoch 9/15

31367/31367 [ ] - 84s 3ms/step - loss: ©.2429 - accuracy:
ss: @.8772 - val_accuracy: 0.9763

Epoch 18/15

31367/31367 [ ] - 81s 3ms/step - loss: ©.2176 - accuracy:
ss: 8.1133 - val_accuracy: 0.9663

Epoch 11/15

31367/31367 [ ] - 82s 3ms/step - loss: ©.2208 - accuracy:
ss: ©.0823 - val_accuracy: 0.9786

Epoch 12/15

31367/31367 [ ] - 8@s 3ms/step - loss: ©.2046 - accuracy:
ss: ©.0806 - val_accuracy: 0.9787

Epoch 13/15

31367/31367 [ ] - 8@s 3ms/step - loss: ©.1876 - accuracy:
ss: 8.8569 - val_accuracy: ©.9852

Epoch 14/15

31367/31367 [ ] - 81s 3ms/step - loss: ©.2007 - accuracy:
ss: ©.0629 - val_accuracy: 90.9811

Epoch 15/15

31367/31367 [ ] - 81s 3ms/step - loss: ©.1914 - accuracy:
ss: @.8676 - val_accuracy: ©0.9813

@

.4369 - val_lo

@®

.7606 - val_lo

@

@

.8283 - val_lo

@

®

L8728 - val_lo

©

=]

.8958 - val_lo

@

=

L9874 - val_lo

©

=)

.9192 - val_lo

=)

@

L9271 - val_lo

©

@®

L9299 - val_lo

@

=)

.9364 - val_lo

=)

@

L9368 - val_lo

©

@®

.9486 - val_lo

=)

=)

.9452 - val_lo

=)

@

L9438 - val_lo

©

@®

.9463 - val_lo

@
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[13]: plt.figure(®)
plt.plot(history.history['accuracy'], label='training accuracy")
plt.plot(history.history[ 'val_accuracy'], label='val accuracy')
plt.title('Accuracy')

.xlabel('epochs')

.ylabel('accuracy")

.legend()

©T T T
BB
oot

=

plt.figure(1)

plt.plot(history.history['loss'], label='training loss')
oAt sze el Tess T, aball=ruall Tmss)
plt.title('Loss")

plt.xlabel('epochs')

plt.ylabel('loss')

plt.legend()

ottt

l [13]: <matplotlib.legend.legend at Ox24eece89e48>
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<matplotlib.legend.Legend at Ox2deece8deds>

Accuracy
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051 f training accuracy
| val accuracy
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epochs
Loss
\ = training loss.
wval loss
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x 30 J) b)seo g i Lile oty (2350 322 (5 pandas plisenl Sl
« sklearn.metrics ;o .5yl SUly oz o (550 Lode D shan + L]y S5 30
B> L Lt Slaandd) Lrd el w5 aS LY, accuracy score 3l wl bed

o5l s 3795

from sklearn.metrics impeort accuracy_score
import pandas as pd
y_test = pd.read csv('Test.csv')

labels = y_test["ClassId"].values
imgs = y_test["Path"].values

data=[]

for img in imgs:
image = Image.open(img)
image = image.resize((30,30))
data.append(np.array(image))

X_test=np.array(data)

pred = model.predict_classes(X_test)

#Accuracy with the test data
from sklearn.metrics import accuracy_score
accuracy_score(labels, pred)

@.9532066508313539
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import cv2

import tensorflow as tf

from PIL import Image

import os

from sklearn.model selection import train test split
from keras.utils import to_ categorical

from keras.models import Sequential, load model

from keras.layers import Conv2D, MaxPool2D, Dense, Flatten, Dropout

data = []

labels = []

classes = 43

cur path = os.getcwd()

#Retrieving the images and their labels

for i in range(classes):
path = os.path.join(cur path, 'train',str(i))
images = os.listdir (path)

for a in images:

try:
image = Image.open (path + "\\'+ a)
image = image.resize((30,30))
image = np.array(image)
#sim = Image.fromarray (image)
data.append (image)
labels.append (i)

except:
print ("Error loading image")

#Converting lists into numpy arrays
data = np.array(data)
labels = np.array(labels)

print (data.shape, labels.shape)

#Splitting training and testing dataset

X _train, X test, y train, y test = train test split(data, labels,
test size=0.2, random state=42)

print (X_train.shape, X test.shape, y train.shape, y_ test.shape)

#Converting the labels into one hot encoding
y _train = to categorical(y train, 43)
y _test = to_categorical(y_test, 43)

#Building the model

model = Sequential ()

model.add (Conv2D (filters=32, kernel size=(5,5), activation='relu',
input_ shape=X train.shape[l:]))

model.add (Conv2D (filters=32, kernel size=(5,5), activation='relu'))

model.add (MaxPool2D (pool size=(2, 2)))

model.add (Dropout (rate=0.25))

model.add (Conv2D (filters=64, kernel size=(3, 3), activation='relu'))
model.add (Conv2D (filters=64, kernel size=(3, 3), activation='relu'))
model.add (MaxPool2D (pool size=(2, 2)))

model.add (Dropout (rate=0.25))

model .add (Flatten())

model .add (Dense (256, activation='relu'))

model.add (Dropout (rate=0.5))

model .add (Dense (43, activation='softmax'))
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#Compilation of the model
model.compile (loss='categorical crossentropy', optimizer='adam',
metrics=['accuracy'])

epochs = 15

history = model.fit (X train, y train, batch size=32, epochs=epochs,
validation data=(X test, y test))

model.save ("my model.h5")

#plotting graphs for accuracy

plt.figure (0)

plt.plot (history.history['accuracy'], label='training accuracy')
plt.plot (history.history['val accuracy'], label='val accuracy')
plt.title ('Accuracy')

plt.xlabel ('epochs')

plt.ylabel ('accuracy')

plt.legend()

plt.show ()

plt.figure (1)

plt.plot (history.history['loss'], label='training loss')
plt.plot (history.history['val loss'], label='val loss')
plt.title('Loss')

plt.xlabel ('epochs')

plt.ylabel ('loss"')

plt.legend()

plt.show ()

#testing accuracy on test dataset
from sklearn.metrics import accuracy score

y _test = pd.read csv('Test.csv')

labels = y test["ClassId"].values
imgs = y test["Path"].values

data=1[]
for img in imgs:
image = Image.open (img)
image = image.resize((30,30))
data.append (np.array (image))
X test=np.array(data)
pred = model.predict classes(X_test)
#Accuracy with the test data
from sklearn.metrics import accuracy score
print (accuracy score (labels, pred))
model.save (‘traffic classifier.h5’)
JgoJl bl @i ol duogiuj oaAiuio daalg
pllsenly by ol gl Sl Cinaed Loy pddvis dgls sl OV p R
Al 81 0 £ Bon g I pdsined] Bl s o e goms & Tkinter. Tkinter
355 Joinis Aoy guii.py S ezl obsl 5 5801 il gl s 0 Gl ¢ 230
Y kw dpython gui.py LU
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Kerasplaseal "traffic classifier.h5" jdell 23 50l fomesy Yl tad ccaladl s &
G i) ) a5 8 geall Jramed Ls s Il p el dgrls sl p s G5 Ans
(1, 30, JSlslad )55 50all Jogoy classify() dls o5 .classify() dls e
oy s olvsdiad (Il dmdl s b5 Lk (amty 5500l 5,LE0 52 &Y s .30, 3)
(42-0) o &3, model.predict_classes(image) L s &l o3 55 o5 .73 5ol

358 S| il o Slaglas e gamd) G peldl] i L] o5 AN i) Je
.gui.py «iloJl

import tkinter as tk
from tkinter import filedialog
from tkinter import *
from PIL import ImageTk, Image

import numpy

#load the trained model to classify sign
from keras.models import load model

model = load model ('traffic classifier.h5')

#dictionary to label all traffic signs class.

classes = { 1:'Speed limit (20km/h)"',
2:'Speed limit (30km/h)"',

:'Speed limit (50km/h)"',

:'Speed limit (60km/h)',

:'Speed limit (70km/h) "',

:'Speed limit (80km/h)"',

:'End of speed limit (80km/h)"',

:'Speed limit (100km/h)"',

9:'Speed limit (120km/h)"',

10:'No passing',

11:'No passing veh over 3.5 tons',

12:'Right-of-way at intersection',

13:'Priority road',

14:'Yield"',

15:'Stop"',

16:'No vehicles',

17:'Veh > 3.5 tons prohibited’',

18:'No entry',

19:'General caution',

20:'Dangerous curve left',

21:'Dangerous curve right',

22:'Double curve',

23:'Bumpy road',

24:'Slippery road',

25:'Road narrows on the right',

26:'Road work',

27:'Traffic signals',

28:'Pedestrians',

29:'Children crossing',

30:'Bicycles crossing',

31:'Beware of ice/snow',

32:'Wild animals crossing',

33:'End speed + passing limits',

34:'Turn right ahead',

35:'Turn left ahead',

36:'Ahead only',

37:'Go straight or right',

38:'Go straight or left',

O J oUW
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39:'Keep right',

40:'Keep left',

41:'Roundabout mandatory',

42:'End of no passing',

43:'End no passing veh > 3.5 tons' }

#initialise GUI

top=tk.Tk()

top.geometry ('800x600")
top.title('Traffic sign classification')
top.configure (background="'#CDCDCD")

label=Label (top, background='#CDCDCD', font=('arial', 15, 'bold'"))
sign image = Label (top)

def classify(file path):
global label packed

image = Image.open(file path)

image = image.resize((30,30))

image = numpy.expand dims (image, axis=0)
image = numpy.array (image)

pred = model.predict classes ([image]) [0]

sign = classes[pred+l]

print (sign)

label.configure (foreground="#011638"', text=sign)

def show classify button(file path):

classify b=Button (top, text="Classify Image",command=lambda:
classify(file path),padx=10,pady=5)

classify b.configure (background='#364156",
foreground='white', font=('arial',10, 'bold"'))

classify b.place(relx=0.79,rely=0.46)

def upload image() :
try:
file path=filedialog.askopenfilename ()
uploaded=Image.open(file path)

uploaded.thumbnail ( ((top.winfo width()/2.25), (top.winfo height () /2.25)
))
im=ImageTk.PhotoImage (uploaded)

sign_image.configure (image=im)

sign_image.image=im

label.configure (text="")

show classify button(file path)
except:

pass

upload=Button (top, text="Upload an

image", command=upload image,padx=10,pady=5)
upload.configure (background="'#364156",
foreground='white', font=('arial',10, 'bold"))

upload.pack (side=BOTTOM, pady=50)

sign_image.pack (side=BOTTOM, expand=True)

label.pack (side=BOTTOM, expand=True)

heading = Label (top, text="Know Your Traffic Sign",pady=20,
font=('arial', 20, '"bold"'))

heading.configure (background="'#CDCDCD', foreground="#364156")
heading.pack ()

top.mainloop ()
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ol el

ﬁ Traffic sign classification

Know Your Traffic Sign

Road work

Classify Image

Upload an image

uaaloll
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Forest Fire @§roc)l rolcil plaaiwl auledl §la @il (37
Detection using Deep Learning
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import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import layers, callbacks, optimizers
import os

import random

from PIL import Image

ublldcgono
.Forest fires classification o diwied] OULIN e gazes

import os, cv2, glob

import multiprocessing as mp

def resize(file_path):
image = cv2.imread(file_path)
image = cv2.resize(image, (45, 45))
target_path = os.path.splitext(file_path)[0] + ".jpg"
cv2.imwrite(target_path, image)
print("Resized '{}' to '{}'".format(file_path, target_path))

return

def main():

image_dir = "forest_fire_dataset”


https://www.kaggle.com/chandranaveenkumar/forest-fires-classification
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file_paths = []

file_paths += glob.glob(image_dir+"/**/*.png", recursive = True)
file_paths += glob.glob(image_dir+"/**/*.jpg", recursive = True)
pool = mp.Pool(processes = (mp.cpu_count()*50))

pool.map(resize, file_paths)

if _ _name_ =="__main__ ":
main()
ouioJl bl acgono Jjii
data_dir = "forest_fire"

if not os.path.exists(data_dir):

lwget https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/forest_fire.zip -0 forest_fire.zip

lunzip -qo forest_fire.zip

I'rm forest_fire.zip

tf.random.set_seed(50)
o3e J& Obgew no fire s fire — e b pdlaes e SULII de gozes does (g 5ou

ERPRPIPN
print("Number of samples")
for f in os.listdir(data_dir + '/'):
if os.path.isdir(data_dir + '/' + f):
print(f, " : ", len(os.listdir(data_dir + '/' + f +'/")))

Number of samples
no_fire : 23845
fire : 30155

) 50 Sl 5 pares L

batch_size = 64
image_size = (45, 45)

print("Training set")
train_ds = tf.keras.preprocessing.image_dataset_from_directory(
data_dir,
image_size=image_size,
validation_split=0.2,
subset="training",
seed=113,
batch_size=batch_size)

print("validation set")
val_ds = tf.keras.preprocessing.image_dataset_from_directory(
data_dir,
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image_size=image_size,
validation_split=0.2,
subset="validation",
seed=113,
batch_size=batch_size)

Training set

Found 54000 files belonging to 2 classes.
Using 43200 files for training.
Validation set

Found 54000 files belonging to 2 classes.
Using 10800 files for validation.

GV LalsenY class names sd>

class_names = train_ds.class_names
print(class_names)

['fire', 'no_fire']

bl rouw

num_samples = 10 # the number of samples to be displayed in each class

for x in class_names:
plt.figure(figsize=(20, 20))
filenames = os.listdir(os.path.join(data_dir, x))

for i in range(num_samples):
ax = plt.subplot(1l, num_samples, i + 1)
img = Image.open(os.path.join(data_dir, x, filenames[i]))
plt.imshow(img)
plt.title(x)
plt.axis("off")

no_fire

no_fire no_fire no_fire

aS 1ol dnileoJl
Jall JAd ayani

print("Shape of one training batch")

for image_batch, labels_batch in train_ds:
input_shape = image_batch[@].shape
print("Input: ", image_batch.shape)
print("Labels: ", labels_batch.shape)
print("Input Shape: ", input_shape)
break

Shape of one training batch
Input: (64, 45, 45, 3)
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Labels: (64,)
Input Shape: (45, 45, 3)

el sl [160] SUadl JI s 5 .255 5 0y B Slael 0V b JuS1 03
# Normalizing the pixel values

normalization_layer = layers.experimental.preprocessing.Rescaling(1./255)

train_ds = train_ds.map(lambda x, y: (normalization_layer(x), y))
val ds = val_ds.map(lambda x, y: (normalization_layer(x), y))

23gol el
filepath = 'forest_fire.h5'

model = tf.keras.models.Sequential([
layers.Conv2D(6, 3, activation='relu', input_shape=input_shape),
layers.MaxPool2D(pool_size=(2, 2)),

layers.Conv2D(12, 3, activation='relu'),
layers.MaxPool2D(pool_size=(2, 2)),

# Layers.Conv2D(32, 3, activation='relu'),
# Layers.MaxPool2D(pool_size=(2, 2)),

layers.Conv2D(6, 3, activation='relu'),
layers.MaxPool2D(pool_size=(2, 2)),

layers.Flatten(),

layers.Dense(32, activation='relu'),
layers.Dense(16, activation='relu'),
layers.Dense(1, activation='sigmoid")

D)
model . summary ()

Model: "sequential”

Layer (type) Output Shape Param #
conv2d (ConvaD) (None, 43, 43, 6) 168
max_pooling2d (MaxPooling2D) (Mone, 21, 21, 6) ]
conv2d_1 (Conv2D) (Mone, 19, 19, 12) 568
max_pocling2d_1 (MaxPooling2z (MNone, @, 9, 12) ]
conv2d_2 (Conv2D) (Mone, 7, 7, 6) 654
max_pooling2d_2 (MaxPooling2z (None, 3, 3, 6) ]
flatten (Flatten) (None, 54) )
dense (Dense) (Hone, 32) 1760
dense_1 (Dense) (Mone, 16) 528
dense_2 (Dense) (Mone, 1) 17

Total params: 3,787
Trainable params: 3,787
Non-trainable params: @
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awJaig gagodl flond

cb = [

callbacks.EarlyStopping(monitor = 'val_loss', patience = 10,
restore_best_weights = True),

callbacks.ModelCheckpoint(filepath, monitor = "val_loss", save_best_only
= True)

1

model.compile(loss=tf.keras.losses.BinaryCrossentropy(),
optimizer=optimizers.Adam(0.0001),
metrics=["'accuracy'])

history = model.fit(train_ds, validation_data = val_ds, epochs=200,
callbacks = cb)

675/675 [ ] - 25 3ms/step - loss: @.8209 - accuracy: ©.993@ - val_loss: @.8448 - val_accuracy: @.9871
Epoch 164/200
675/675 [ 1 - 2s 3ms/step - loss: ©.8224 - accuracy: 8.9924 - vel loss: 8.8421 - val_accuracy: @.9879
Epoch 165/208
675/875 [ ] - 2s 3ms/step - loss: @.82@3 - accuracy: ©.9932 - val loss: ©.844@ - val accuracy: @.9874
Epoch 166/208
675/875 [ ] - 2s 3ms/step - loss: @.8284 - accuracy: ©.9931 - val loss: ©.8421 - val accuracy: @.088@
Epoch 167/208
675/675 [ ] - 2s 3ms/step - loss: @.828@ - accuracy: ©.9934 - val loss: @.8422 - val accuracy: @.9878
Epoch 168/2@8
675/675 [ 1 - 2s 3ms/step - loss: @.8212 - accuracy: 8.9929 - val_loss: 8.8437 - val_accuracy: @.9873

23goUl ouLoj
model.evaluate(val_ds)
169/169 [ ] - ©s 2ms/step - loss: 0.0419 -
accuracy: 0.9880

Julcodlouuy

def plot(history, variable, variable2):
plt.plot(range(len(history[variable])), history[variable])
plt.plot(range(len(history[variable2])), history[variable2])
plt.title(variable)

plot(history.history, "accuracy", 'val accuracy')

accuracy
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plot(history.history, "loss", "val_loss")

loss

05

0.4 4

03

0.2 4

014

0.0 4

def predict(x):
for i in val_ds.as_numpy_iterator():
img, label = i
plt.figure()
plt.axis('off') # remove axes

ST

print("True: ", class_names[label[x]])

plt.imshow(img[x]) # shape from (32, 64, 64, 3) --> (64, 64, 3)

output = model.predict(np.expand_dims(img[x],0))[0][0] # getting

output; input shape (64, 64, 3) --> (1, 64, 64, 3)
pred = (output > ©.5).astype('int")

print("Predicted: ", class_names[pred]) # Picking the Label from

class_names base don the model output

probability = (output*100) if pred==1 else (100 - (output*100))
if (class_names[pred] == class_names[label[x]]):
print("PREDICTION MATCHED | Probability:
{:.2f}%" . format(probability))
else:
print("PREDICTION DID NOT MATCH | Probability:
{:.2f}%" .format(probability))
break

for i in range(10):
# pick random test data sample from one batch
x = random.randint (@, batch_size - 1)
predict(x)
print()

HUSESEN

True: fire
Predicted: fire
PREDICTION MATCHED | Probability: 100.00%

True: no_fire
Predicted: no_fire
PREDICTION MATCHED | Probability: 100.00%

True: no_fire




RYAY) alioll @y e : @rocdl pdci

Predicted: no_fire
PREDICTION MATCHED | Probability: 99.88%

True: fire
Predicted: fire
PREDICTION MATCHED | Probability: 100.00%

True: fire
Predicted: fire
PREDICTION MATCHED | Probability: 100.00%

True: fire
Predicted: fire
PREDICTION MATCHED | Probability: 100.00%

True: no_fire
Predicted: no_fire
PREDICTION MATCHED | Probability: 100.00%

True: no_fire
Predicted: no_fire
PREDICTION MATCHED | Probability: 100.00%

True: fire
Predicted: fire
PREDICTION MATCHED | Probability: 99.50%

True: fire
Predicted: fire
PREDICTION MATCHED | Probability: 100.00%
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Brain Tumor @Grod)l pldcll pladaiwl éloall ojg @il (38
Detection using Deep Learning
28 g les byshis By ub\,&\ ST o Brain tumors gl ("Jﬁiﬁi’
Creoed Tl Elo o g S Ladasss 0 (Il sl ol 8 el ol o g
(CT) ohaiall ysuadl foo dibseall ppanl) SLE ple (S8 o0l Sl &s s
&l (MRI) b biodl 3 0 sl

e podbladl (5 6 el 5 g0 el o ol a B o sl axy Mo
e gl Sl b e LWl UL e L) (oS3 0 (23 s F Lol G5V
o2 Lpld Sy L eme S Geosll b Bl el goid) il oy e blinadl
oyl (o 3 dome 30a) 883 oS LS 35 0 (D) 25

sl Sl Jdne mad B0 B3I 85 ) el Sllalades 01 (5 e
Gileall SO g aedly SISl bl G dao doge Flodll oy SLI Caarl]
s plealy Ll o5 e S 2SI 123105 Jondl 1dn G Lell ) g Blaoesdl
(CNN) LMl ianll \S)]

ublldcgono

Rl US (g oy Y S o0 boa (palices pllans (0 Dataset SULI! &e yareo O 455
ehsl s Olas g8 o o irmall (§ 0wy 05 5 o) pmeblitall (3,0 dilies 500 s
Y Gl o pal) b liall 2 Ml el o o s gl (g om Y Ly el
el Geos o0 05l

Brain Tumor Image Brain Non Tumor Image

Figure 2: CNN based classified results
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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 math
import cv2

import matplotlib.pyplot as plt

import os

import seaborn as sns

import umap

from PIL import Image

from scipy import misc

from os import listdir

from os.path import isfile, join

import numpy as np

from scipy import misc
from random import shuffle

from collections import Counter

import matplotlib.pyplot as plt

from sklearn.decomposition import PCA
from sklearn.manifold import TSNE
import tensorflow as tf

from keras.models import Sequential

from keras.layers import Conv2D, MaxPooling2D

from keras.layers import Activation, Dropout, Flatten, Dense
from keras.utils.np_utils import to_categorical

o.cj

AUl dcgono Jroad :2 dghall

os.listdir('../input/brain_tumor_dataset’)
from google.colab import drive
drive.mount(’/content/drive’)

9"U" bl 6cgono (o Jgnll saal g yc :3 6giaall

im =Image.open(’../input/brain_tumor_dataset/no/1 no.jpeg’).resize((128,128))

im

im =Image.open(’../input/brain_tumor_dataset/yes/Yl.jpg").resize((128,128))

im
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laio §81ilg d8amiiell Ll cilcgono Livl :4 8ghAll

yes=os.listdir("../input/brain_tumor_dataset/yes')
no=os.listdir("../input/brain_tumor_dataset/no")

data=np.concatenate([yes,no])
len(data)==1len(yes)+len(no)

True

target_x=np.full({len(yes),1)
target_y=np.full(len(no),a)
data_target=np.concatenate([target_x,target_y])

len(data_target)==len(target_x)+len(target_y)

True

len(data_target)==1en(data)

True

Data Target

data_target

array([1, 2, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
,1,1,1,1,1,1,1,1,1,1, 1,1, 1, 1,1, 1,1, 1, 1, 1, 1,
,1,1,1,1,1,1,1,131,1,1,1,1,1,1,1,1, 1, 1, 1, 1, 1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1, 1, 1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1, 1, 1,
1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1, 1, 1,
,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1, 1, 1, 1,
1,9,0,0,0,0,0,0,90,6,,49,0,0,,8e,9,0,80,8,8a,a8,
e,9,0,08®8¢94®8,0,80,6,@49,0,0,,8@e,9,0,80,80,8,a09,
e,9,0,08®0,,0,0,96,@4®9,0,0,0,@e,80,0,80, 0,8,80,
9] 9) GJ @J BJ BJ 9) 6.‘ a! BJ e.’ eJ e.‘ BJ BJ e.’ @J B.‘ aJ 9) e! @J
e, @, @, a, 8, @, @, @, @, @, a])

Mo 9"l Gida) iyl désutodl dalleoll 5 dglnall

yes_values=os.listdir("../input/brain_tumor_dataset/yes')

no_values=os.listdir('../input/brain_tumor_dataset/no')

X_data =[]
for file in yes_values:
#face = misc.imread('../input/brain_tumor_dataset/yes/"+file)

img = cv2.imread('../input/brain_tumor_dataset/yes/'+file)

face = cv2.resize(img, (32, 32) )
(b, g, r)=cv2.split(face)
img=cv2.merge([r,g,b])
X_data.append(img)

#%_data =[]

for file in no_values:
#face = misc.imread('../input/brain_tumor_dataset/yes/'+file)
img = ev2.imread('../input/brain_tumor_dataset/no/'+file)

face = cv2.resize(img, (32, 32) )
(b, g, r)=cv2.split(face)
img=cv2.merge([r,g,b])
X_data.append(img)
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len(X_data)==1len(data)=

len{data_target)

True

X = np.squeeze(X_data)

X.shape

(253, 32, 32, 3)

# normalize data
X = X.astype( ' float32')
X /= 255

Data target o0 §oail :6 6glasll
data_target

array([1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,
1,1, 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1, 1, 1, 1, 1,
1,1, 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1, 1, 1, 1, 1,
1, 1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1,1,

1, @, 9, 0,0, @ 2,0, 0,0,9@@6@,0,86, a9 0,0, 8 a 9,
@, @ @, @, 0,8,08,0,6,0,0, 0, 0,0,aa20,0,0,8a8 .0,
e, e @, 0,0, @ 9,@8@,@,@@e,@2@,86,4a8@0,0,a a0,
e, o, 0 0,0,0,0,0,0,@e 909,090,800, 290,0,8,8e 8,80,
@, @, @, @, 8,8, 0,0 0 0, 8]

o

(x_train, y_train), (x_test, y_test) = (X[:120],data_target[:120]) , (X[1%8:] , data_target[19@:])
(x_valid , y_valid) = (x_test[:63], y_test[:63])
#(x_test, y test) = (x_test[63:], y test[63:])

Keras olaaiwl duwnc 64D Uil :7 6glasll

model = tf.keras.Sequential()

# Must define the input shape in the first layer of the neural network
model.add(tf.keras. layers.Conv2D(filters=16,kernel_size=9, padding='same', activation='relu’, input_shape=(32,32,3))}
model.add(tf. keras. layers.MaxPooling2D(pool_size=2))

model.add(tf. keras. layers .Dropout(8.45))

model.add(tf.keras. layers.ConvaD(filters=16,kernel_size=3,padding='same’, activation='relu'})
model.add(tf.keras. layers.MaxPooling2D(pool_size=2))

model.add(tf. keras. layers.Dropout(8.25))

model.add(tf. keras. layers. ConvaD(filters=36, kernel_size=9, padding='same', activation='relu'))
model.add(tf. keras. layers. MaxPooling2D(pool_size=2))

model.add(tf. keras. layers .Dropout(8.25))

model.add(tf.keras. layers.Flatten())

model.add(tf. keras. layers.Dense(512, activation='relu’))

model . add(tf. keras. layers .Dropout(@.15))

model.add(tf.keras. layers.Dense(1, activation="sigmoid'})

# Take a look at the model summary
model . summary ()
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By placer
ja/ Lib/pythand .6/ site-p Low/py e

y
a b is depre

/core.pyil43: calling dropout (from tensarflow. python.ops.nn_ops) with kee

instead of “keep_prob’ . Rate should be set to rate = 1 - keep_prob.

Tayer (type) Tutput Shape Foram 7
camvzd (Comian) (Hone, 32, 32, 16) 2904
max_pooling2d (HaxPoalingZs) (Wone, 15, 18, 18] O
dropout (oropout) (Hone, 18, 15, 16) g
comv2d_1 (ConvaD) (Hone, 18, 15, 16) 2752
max_pooling2d_1 (PexPooling? (None, B, B, 16) g
dropout_1 (Bropout) (Hone, 8, 8, 16) O

a2 2 (ConvaD) THone, B, 8, 36) [
max_pooling2d 2 (PexPooling? (Hone, 4, 4, 36) O
dropout_2 (Bropout) one, 4, 4, 36) g
Tlatten (Flatten) Thone, 576) O
Gerse (Dense) Tone, 512) F)
Gropowt_3 (Bropout) Thone, 512) O
Gerse 1 (Dense) Thone, 1) EY

Tatal params: 367,285
Trainable param 2
Han-trainable p

2390l Ly jaig Aol :8 6ghhall

*binary_crossentropy’,
-t .keras.optimizers.Adam(),

‘ace'])

model. compi le (1os:

model. Fit(x_train,
y_train,
batch_size=128,
epochs-150,
validation_data=(x_valid, y_valid),)

Train on 190 samples, validate on 63 samples
VARNING: tensorflow: From /opt/conda/1ib/python3.6/site-packages/tensorflow/python/ops/math_ops.py:3666: to_int32 (from
Instructions for updating:

Use tf.cast instead.

tensorflow. python.ops.math_ops) is deprecated and will be rem

Epoch 1/150

loss

0.6452

0.4316

- val_loss:

1.8161

val acc:

a.

0000e400

198/19 [ 1s 7ms/sample - - acc
Epoch 2/150
198/19 [ 1s 3ms/sample - loss: 8.5339 - acc: @.8158 - val_loss: 8.9960 - val acc: 0.0000e+80
Epoch 3/150
198/198 [ 1s 3ms/sample - loss: 8.4784 - acc: @.8158 - val_loss: 8.8274 - val acc: 0.0000e+80
Epoch 4/150
198/198 [ 1s 4ms/sample - loss: 8.5064 - acc: @.8158 - val_loss: 8.9084 - val acc: 0.0000e+80
Epoch 5/150
130/190 [ 1s dms/sample - loss: ©.4589 - acc: 0.8158 - val_loss: 1.1866 - val acc: 0.0000e+60
Epoch 6/150

dsgaJl juislg @agol ouudi :9 6ginAll

# Evaluate the modsl on test set

score = model.evaluate(x test, y test, verbose=28)

# Print test accuracy
print({‘\n", 'Test accuracy:', score[l])

Test accuracy: @.79l%@48

.dalife juial Jgn plaailul g8gll 110 6giaall

y_hat = model.predict(x_test)

# Plot a random sample of 1@ test images, their predicted labels and ground truth
figure = plt.figure(figsize=(20, 8))
for i, index in enumerate(np.random.choice(x_test.shape[@], size=15, replace=False)):
ax = figure.add subplot(3, 5, i + 1, xticks=[], yticks=[])
# Display each image
ax. imshow{np.squeeze (x_test[index]))
predict_index = np.argmax(y_hat[index])
true_index = np.argmax(y_test[index])
# Set the title for each image
ax.set_title("{} ({})".format(labels[predict index],
labels[true_index]),
color=("green" if predict_index == true_index else "red"))

plt.show()
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Fruits Classification @io.c)l olcil pplaaiwl aslgall biini (39
using Deep Learning

K.gfu.U SLE-&Q-H SJM‘O“CMLW‘ u.bjﬁj Z.@fw\g_d.:;ﬁa;g€)-3.«m c&jjw‘ ‘J\AL;%
M-S

https://www.kaggle.com/sshikamaru/fruit-recognition : UL ds gazes

e el Mo S B s AS W e Glses B 5 33 e SLLII e o 0,555
By all e Hly diliss 5Ll Ul S SIS 5550 400 (po ST e (550 2SI
23 33 a3l S AS W o J) b ekl

ol dalleoll
sl SLSal ma 31ty o3 Nl

import numpy as np

import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import layers
import pandas as pd

import seaborn as sns

import matplotlib.pyplot as plt
import os

from tensorflow.keras.utils import to_categorical

from tensorflow.keras.preprocessing.image import load_img, img_to_array
from tensorflow.python.keras.preprocessing.image import ImageDataGenerator
from sklearn.metrics import classification_report, log loss, accuracy_score
from sklearn.model_selection import train_test_split

w2l ol S5 0l e bl s 5 geall ) g0 s e iy UL L3 o3

lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/fruits.zip"
lunzip -qo fruits.zip

ek ol iy 5 el L ol SULYI e e S s B 5 33 Il b
U Gs,

Name=[]

for file in os.listdir(directory):
Name+=[file]

print(Name)

print(len(Name))

fruit_map = dict(zip(Name, [t for t in range(len(Name))]))
print(fruit_map)
r_fruit_map=dict(zip([t for t in range(len(Name))],Name))

HEHESEIN]

[ 'Pepper Green', 'Lemon', 'Cantaloupe', 'Passion Fruit', 'Pineapple’,
'Apricot', 'Banana‘', 'Pomegranate', 'Pear', 'Avocado', 'Potato Red', 'Plum’,


https://www.kaggle.com/sshikamaru/fruit-recognition
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'Cucumber Ripe', 'Strawberry', 'Cactus fruit', 'Raspberry’', 'Tomato', 'Pepper
Red', 'Peach', 'Blueberry', 'Onion White', 'Orange', 'Watermelon', 'Kiwi',
'Limes', 'Apple Granny Smith', 'Apple Braeburn', ‘'Cherry', 'Grape Blue',
'Corn', 'Mango', 'Clementine', 'Papaya']

33

Juidlg danll go gaailg «yyaj ulcgoan Jl gl uudj

& Jpaxdl e (S > ImageDataGenerator plisely ©ULIN8L5 ol 2L o3
S kb oS o] B o Bl ] e Al Sl SULII e el
L de gazes

img_datagen = ImageDataGenerator(rescale=1./255,
vertical_flip=True,
horizontal flip=True,
rotation_range=40,
width_shift_range=0.2,
height_shift_range=0.2,
zoom_range=0.1,
validation_split=0.2)

test_datagen = ImageDataGenerator(rescale=1./255)

train_generator = img_datagen.flow_from_directory(directory,
shuffle=True,
batch_size=32,
subset="training"',
target_size=(100, 100))

valid_generator = img_datagen.flow_from_directory(directory,
shuffle=True,
batch_size=16,
subset="validation',
target_size=(100, 100))

HUSESEN

Found 13309 images belonging to 33 classes.

Found 3314 images belonging to 33 classes.

23g0l Ly jai
model = Sequential()

model.add(Conv2D(filters=32, kernel_size=(3,3),input_shape=(100,100,3),
activation='relu', padding = 'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding
'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding
'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))
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model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding =
'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding =
'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding =
‘same'))
model .add(MaxPooling2D(pool_size=(2, 2)))

model.add(Flatten())

model.add(Dense(256))
model.add(Activation('relu'))
model . add(Dropout(0.5))

model.add(Dense(len(fruit_map)))
model.add(Activation('softmax"))

model . summary ()

(ol Sl

Model: "sequential”

Layer (type) Output Shape Param #
conv2d {Conv2D) (None, 186, 188, 32) B9G
max_pooling2d (MaxPooling2D) (None, 58, 58, 32) ]
conw2d_1 (Conv2D} (Mone, 58, 58, &4) 18496
max_poolingdd_1 (MaxPocoling2 (MNone, 23, 25, &4) [}
conv2d_2 (Conv2D) (None, 25, 25, &4) 36928
max_pooling2d_2 (MaxPooling2 (None, 12, 12, &4) e
conw2d_3 (ConviD) (None, 12, 12, &4) 36928
max_pooling2d_3 (MaxPooling? (Mone, 6, 6, 64) ]
conv2d_4 (Conv2D) (Mone, &, 6, 64) 36928
max_poelingdd_4 (MaxPeoling2 (None, 3, 3, 64) @
conv2d_5 (ConviD) (None, 3, 3, 64) 36928
max_pooling2d_5 (MaxPooling2 (None, 1, 1, 64) ]
flatten (Flatten) (Mone, &4) =]
dense (Dense} (None, 23&) 16640
activation (Activation) (Mone, 256} ]
dropout (Dropout) (None, 256} e
dense_1 (Dense) (None, 33) B481
activation_1 {Activation) (None, 33} ]

Total params: 192,225
Trainsble params: 192,225
Non-trainable params: @
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a)Jaig gagoill gLond
model.compile(optimizer="adam",
loss="categorical_crossentropy’,

metrics=['accuracy'])

history = model.fit(train_generator, validation_data=valid_generator,
steps_per_epoch=train_generator.n//train_generator.batch_size,

validation_steps=valid_generator.n//valid_generator.batch_size,

epochs=10)
O PREN|

Epoch 1/10
415/415 [ ======] - 44s 107ms/step - loss: 2.4032 -
accuracy: 0.2161 - val_loss: 1.1493 - val_accuracy: 0.5565
Epoch 2/10
415/415 [ ======] - 44s 105ms/step - loss: 0.9614 -
accuracy: 0.6407 - val_loss: 0.5330 - val_accuracy: 0.7971
Epoch 3/10
415/415 [ ======] - 44s 105ms/step - loss: 0.4707 -
accuracy: 0.8348 - val_loss: 0.5742 - val_accuracy: 0.8140
Epoch 4/10
415/415 [ ======] - 44s 106ms/step - loss: 0.2877 -
accuracy: 0.9034 - val_loss: 0.1222 - val_accuracy: 0.9550
Epoch 5/10
415/415 [ ] - 44s 105ms/step - loss: 0.2055 -
accuracy: 0.9313 - val_loss: 0.1255 - val_accuracy: 0.9514
Epoch 6/10
415/415 [ ======] - 44s 106ms/step - loss: 0.1668 -
accuracy: 0.9467 - val_loss: 0.1759 - val_accuracy: 0.9390
Epoch 7/10
415/415 [ ======] - 44s 106ms/step - loss: 0.1580 -
accuracy: 0.9501 - val_loss: 0.0335 - val_accuracy: 0.9891
Epoch 8/10
415/415 [ ======] - 44s 105ms/step - loss: 0.0906 -
accuracy: 0.9713 - val_loss: ©.0852 - val_accuracy: 0.9713
Epoch 9/10
415/415 [ ======] - 39s 94ms/step - loss: 0.1087 -

accuracy: 0.9657 - val_loss: ©.1057 - val_accuracy: 0.9604

Epoch 10/10

415/415 [ ======] - 37s 89ms/step - loss: 0.0695 -
accuracy: 0.9785 - val_loss: ©.0999 - val_accuracy: 0.9629

d8aJlg lnAal dwilul roguw I
o3 gad el gt Bl 5 Unsdl Slooein )|

plt.plot(history.history['loss"'])
plt.plot(history.history['val_loss'])
plt.xlabel('Epoch")

plt.ylabel('Loss")

plt.title('Training and validation loss')
plt.show()
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plt.plot(history.history[ 'accuracy'])
plt.plot(history.history['val_accuracy'])
plt.xlabel('Epoch")

plt.ylabel('Accuracy")

plt.title('Training and validation accuracy')
plt.show()

Training and validation loss
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Juialldcgono (po AaAls g8gi
)%Y\bM&@‘ﬁ&S)yQp‘w [ ]

ww\ﬁﬂ‘é!%ﬁjb}d‘wé .
image=1load_img("fruits/test/test/0030.jpg",target_size=(100,100))

image=img_to_array(image)
image=image/255.0
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prediction_image=np.array(image)
prediction_image= np.expand_dims(image, axis=0)

prediction=model.predict(prediction_image)
value=np.argmax(prediction)

move_name=mapper(value)
print("Prediction is {}.".format(move_name))

HEHESEIN

Prediction is Pineapple.
LJlellx)J|
J;-MZ.@SLLU SJVCAZ.GSLL” rwdl.’jov:JJ keraséwcsju g,:’).):«.vaj

https://cainvas.ai-tech.systems/use—cases/fruits—classification— 3,1 Lol

[app



https://cainvas.ai-tech.systems/use-cases/fruits-classification-app/
https://cainvas.ai-tech.systems/use-cases/fruits-classification-app/
https://cainvas.ai-tech.systems/use-cases/fruits-classification-app/
https://cainvas.ai-tech.systems/use-cases/fruits-classification-app/
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Caption Generator with CNN & LSTM
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https://github.com/jbrownlee/Datasets/releases/download/Flickr8k/Flickr8k_Dataset.zip
https://github.com/jbrownlee/Datasets/releases/download/Flickr8k/Flickr8k_text.zip
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4 )Data

Model - Image Caption Generator
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r 1 1
[Eotiner] o] [ofme] — [Sofimen]

Pretrained CNN
using ImageNet dataset
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(I;'g):;zhgngaxg:) at fully connected layer\j 1\ 1\ /I\
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<start> Deers other
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https://drive.google.com/open?id=13oJ_9jeylTmW7ivmuNmadwraWceHoQbK
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« = -« 4 » ThisPC » Local Disk (D:) » dataflair projects » Project - Image Caption Generator

o MName Date modified Type Size
# Quick access
.ipynb_checkpoints File folder
[ Desktop F?}f - P )
Flicker8k_Dataset File folder
¥ Downloads Flickr_8k_text File folder
= Docurnents models File folder
=] Pictures =| descriptions Text Document
Flickr_8k_text | features.p P File
image caption g & model PNG File 43 KB
Project - Image ! E testing_caption_generator Python File 3KB
L _| tokenizer.p P File 286 KB
traffic signs ss . i i o o i .,
_| training_capticn_generatoripynb 16-Oct-19 10:24 AM  IPYNB File 23 KB
@ OneDrive
[ This PC
§ 2D Objects
[ Desktop
= Documents
J Downleoads

uoll €9 ito liy
Soll B 5 Jjupyter ;oses LS G,k e jupyter notebook pal- g fucd
oy o35 Python3 ol o5 Ll o3 .l Aol dome 1l bl

training_caption_generator.ipynb

Select Command Prompt - jupyter lab = m] X

dataflair projects\Project - Image Caption Generator>jf]
34.506 LabApp] JupyterLab extension loaded from appdata\local\programs\python\p
\lib\site-packages\jupyterlab
3 LabApp] JupyterLab application directory is ¢ s sus4\appdata\local\programs\pytho
upyter\lab
:55:34.509 LabApp] Serving notebooks from local directory: dataflair projects\Project - Image C

LabApp]
LabApp]

LabApp] stop this server and shut down all kernels (twice to skip con
LabApp]

To access the notebook, open this file in a bro r:
file /Us Asus4/AppData/Roaming/jupyter/runtime/nbserver-9080-open.html
Or copy and p one of these URLs:
localhost:88 ofc9aab9b9ee7e9deccel al42ff8afcl6a8e86bc49c
5 0fc9aab9b9ee7e9deccel56eald2ff8af a8e86bc49c
Could not determine jupyterlab build status without nodejs
Kernel started: 86e62537-4ef@-44f2-aff1-223c45 1d2
] Kernel started: e3d8 -efbc-4431-b63f-46b1e861816e
] Starting buffering for 86e62537-4ef0-44f2-aff1-223c45f551d2:ec

import string


https://data-flair.training/blogs/wp-content/uploads/sites/2/2019/11/jupyter-lab-advanced-python-project-1.jpg
https://data-flair.training/blogs/wp-content/uploads/sites/2/2019/11/jupyter-lab-advanced-python-project-1.jpg
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import numpy as np
from PIL import Image

import os

from pickle import dump, load
import numpy as np

from keras.applications.xception import Xception, preprocess input
from keras.preprocessing.image import load img, img to array

from keras.preprocessing.text import Tokenizer

from keras.preprocessing.sequence import pad sequences

from keras.utils import to categorical

from keras.layers.merge import add

from keras.models import Model, load model

from keras.layers import Input, Dense, LSTM, Embedding, Dropout

# small library for seeing the progress of loops.
from tgdm import tgdm notebook as tqgdm
tgdm () .pandas ()

Lot s UL e Jpvamell 128 sl

Aes SFlickr8k.token s sl Slidets jwzr e (5500 U e N ol k]

L el Flickr 8k text

kol e 3, )

File Edit Format Run Options Window Help

1002674143 1b74Zabdl
1002674143 1b74Zabdl
1002674143 _1bT74Zab4l
1002674143 _1bT74Zabdl

1002674143_1b742ab4bs.
£5815.
1003163366_44323£5815.
1003163366_44323£5815.
£5815.
1003163366_44323£5815.
1007129816_e794419615.
16_e754419615.
16_e794419615.
16_e794419615.
16_=794419615.
1007320043_627395c3ds.

1003163366_44

1003163366_44

01_€93b08chle.
01_€93b08chle.
01_€93b08chble.
01_693b08chble.
1000268201 _693b08choe.
1001773457 _577c3a7d70.
1001773457 _577c3a7d70.
1001773457_577c3a7d70.
1001773457_577c3a7d70.
1001773457 _577c3a7d70.

Jpg#o
Jpg#l

y crocheted hat .
g glasses and an orange hat .

Jpg#s
Jpg#s
Jpg#o

(ND”) Ao s D guais e 55 s 5y 50 50 L) Gkl onss

n a rope net .

(5 J10) o ¢35 pamass o5 4l (55 O biSlass s 5 Sloon3 5 e 5,50 S (505

:Jles 5 sdeew

kol Jo-ls Dl poeall 5l 3y Lnendl Cile Janed t Joad doc (filename) e

Al B
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e Slos Logels DIl ods 2w : all img captions (filename) o
IS SLosWl sl s s ss Sloons 5 o0 dblls gl oy

:&;L:J\

8 dataflair.py - C:/Users/Asusd/AppData‘Local/Programs/Python/Py 2/ dataflairpy (3.7.4) - b x

File Edit Format Run Options Window Help

{

'3461437556 ccb5e97f3ac.jpg':
running on the rass’,

white and two brown are running together
along grassy yard',

the grass'

> dogs run

'3461583471_2b8beb4d73.jpg': ['buy is grinding rail on snowboard',

jumping ramp on snowboard',

arder g down ramp',

er ramp',

erforms jump on the clean white snow'

' snowboarder
' snowboarder
I
'997722733_0cb5439472.3pg' : ['man in pink shirt climbs rock fac
'man is rock climbing high in the air’',
d shirt climbing up rock face covered in as
in red shirt',
practices on rock climbing wall'

oing

at

,

psis Sla 5yl o Dl eds RES I cleaning text(descriptions) e
5 gd G s Lol SUL o fond Lok g 3 sl odn OB ey
A e Ly Wl el s oLl s gl Gl g
BT e g gon AN SIS L35 8 piee S J) el IS s
" A man riding on a three-wheeled wheelchair” Jas Gdad | 55 0o
" man riding on three wheeled wheelchair" J!

s 4l OIS S Jads dlawy dls oda : text vocabulary( descriptions) e
SlosVI S e s il Gl

Il oda ¢ icw : save save descriptions( descriptions, filename ) o
Chle {2 e L3355 G Ldlan s 1 Lo g1 e 3l
g oov:1| AU CO PR VN SEASOV: | RCH oW | & descriptions. txt

File Edit Format Run Options Window Help

ble.ipg child in pink dress is climbing up set of stairs ir

ble.ipg girl going into wooden building

ble.ipg little girl climbing into wooden playvhouse

ble.ipg little girl climbing the stairs to her playhouse
1000268201_693b08ch0e.ipy little girl in pink dress going into wooden cabin
1001773457_577c3a7d70.ipg black dog spotted dog are fighting
1001773457_577c3a7d70.3py black dog | tricolored dog playing with each othe
1001773457_577c3a7d70.3pg black dog and white dog with brown spots are starir
1001773457_577c3a7d70.3pg two dogs of different breeds looking at each other
1001773457_577c3a7d70.3pg two dogs on pavement moving toward each other
1002674143_1b742ab4bs.ipg little girl covered in paint sits in front of paint
1002674143_1b742ab4bs.Jpg little girl is sitting in front of large painted Ie
1002674143_1b742ab4bE . jpg small girl in the grass plays with fingerpaints in
1002674143_1bT42ab4bs . Ipg there iz girl with pigtails sitting in front of rai

1002674143_1b742ab4bs. Ipy young girl & pigrails painting outside in the gr
1003163366_24323£5815.3pg man lays on bench while his dog sits by hin
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# Loading a text file into memory
def load doc(filename) :
# Opening the file as read only
file = open(filename, 'r')
text = file.read()
file.close ()
return text

# get all imgs with their captions
def all img captions(filename) :
file = load doc(filename)
captions = file.split('\n")
descriptions ={}
for caption in captions[:-1]:
img, caption = caption.split('\t"'")
if img[:-2] not in descriptions:
descriptions[img[:-2]] = [ caption ]
else:
descriptions[img[:-2]].append (caption)
return descriptions

#Data cleaning- lower casing, removing puntuations and words
containing numbers
def cleaning text (captions):
table = str.maketrans('','',string.punctuation)
for img,caps in captions.items():
for i,img caption in enumerate (caps) :

img caption.replace("-"," ")
desc = img caption.split ()

#converts to lowercase

desc = [word.lower () for word in desc]

#remove punctuation from each token

desc = [word.translate (table) for word in desc]
#remove hanging 's and a

desc = [word for word in desc if (len(word)>1)]
#remove tokens with numbers in them

desc = [word for word in desc if (word.isalpha())]

#convert back to string

img caption = ' '.join(desc)
captions[img] [1]= img_ caption
return captions

def text vocabulary(descriptions) :
# build vocabulary of all unique words
vocab = set ()

for key in descriptions.keys():
[vocab.update (d.split()) for d in descriptions([key]]

return vocab

#A1ll descriptions in one file
def save descriptions(descriptions, filename) :
lines = list()
for key, desc_list in descriptions.items():
for desc in desc list:
lines.append(key + '\t' + desc )
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data = "\n".join(lines)
file = open(filename,"w")
file.write (data)
file.close ()

# Set these path according to project folder in you system

dataset text = "D:\dataflair projects\Project - Image Caption
Generator\Flickr 8k text"
dataset images = "D:\dataflair projects\Project - Image Caption

Generator\Flicker8k Dataset"

#we prepare our text data

filename = dataset_ text + "/" + "Flickr8k.token.txt"
#loading the file that contains all data

#mapping them into descriptions dictionary img to 5 captions
descriptions = all img captions (filename)

print ("Length of descriptions =" ,len(descriptions))

#cleaning the descriptions
clean descriptions = cleaning text (descriptions)

#building vocabulary
vocabulary = text vocabulary(clean descriptions)

print ("Length of vocabulary = ", len(vocabulary))

#saving each description to file
save descriptions(clean descriptions, "descriptions.txt")

)M‘GQ&EM\W(’JN‘ZSZ}LM‘

b IS Ll Lle Y ctransfer learning ol Jay Cal Ll o o
SUL Lo gazren o Jadlly 435 03 S0l Gmn 2yl 5 gocll pbinss (oeid (B oy
o5 piead o9 Lalge Gleslisenls m3ladl ada o Sladl #l 3l 5,8l
& 1000 s 55 Al imagenet ULy 4 gozes e 40,06 o5 sl Xception
Wlas! o 1T keras Uik (o 8 ble 5 sadl 1dn o)l LeSay Lghonar) dileses
oV do3Ls3l o3 8 Keeption 355 0Y 5 G 015 Y Jo55 o o 23530k
o Aoy s b Ldsad e JalS 8 aes i el 2l pskd imagenet S e
Gl oy J2aS 3% 299 % 2995 puall o J5L Xception g5 g0 0f g4 ela>Sle

8 eedl aze 2048 e Juazs b Y Ciatl]

model = Xception( include_top=False, pooling="avg’ )
ol ol oty psHiny ) pall aerd Sl extract features() VW S

pickle cile Joliaall jusels fo oy st o5 Ly 2oLl Sl B phias plisenls
“features.p”
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def extract features(directory):

model = Xception( include top=False, pooling='avg' )

features = {}

for img in tgdm(os.listdir (directory)):
filename = directory + "/" + img
image = Image.open (filename)
image = image.resize((299,299)
image = np.expand dims (image, axis=0)
#image = preprocess input (image)
image = image/127.5
image = image - 1.0

feature = model.predict (image)
features[img] = feature
return features

#2048 feature vector
features = extract features(dataset images)
dump (features, open ("features.p","wb"))

In [44]: # Now let's extract the features from our xception model
def extract_features(directory):
model = Xception( include_ top=False, pooling="avg' )
features = {}
for img in tgdm(os.listdir(directory)):
filename = directory + "/" + img
image = Image.open(filename)

image = image.resize((299,299))

image = np.expand_dims(image, axis=@)
#image = preprocess_input(image)
image = image/127.5

image = image - 1.0

feature = model.predict(image)
features[img] = feature
return features

In [45]: #2048 feature vector
features = extract_features(dataset_images)

won

dump(features, open(”features.p”,"wb"))

100% ([ 5091/5091 [06:29<00:00, 20.78its]

In [21]: features = load(open("features.p”,"rb™))

o g 1 odlne 8k s pden] UL Sallsh o 3 1 a 280) kel o G 305 8
agadl o Y 363 7 g oo eV Gl I ccoyudl L1,2Y Nvidia 1050
el (o ol 08 G5 s 425 (CPU &35, Gonllnall omy p 1553 S 1] o213
Ly ol pickle ke oy 5 pile Sl el uoses 358531 o Geladl SlSlas el

features = load(open ("features.p","rb"))
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#load the data

def load photos (filename) :
file = load doc(filename)
photos file.split ("\n") [:-1]
return photos

def load clean descriptions (filename, photos):
#loading clean descriptions
file = load doc(filename)
descriptions = {}
for line in file.split("\n"):

words = line.split ()
if len(words)<1l :
continue

image, image caption words[0], words[l:]
if image in photos:
if image not in descriptions:
descriptions[image] = []
desc = '<start> ' + " ".join(image caption) + ' <end>'
descriptions[image] .append (desc)

return descriptions

def load features (photos):
#loading all features

all features = load(open ("features.p","rb"))
#selecting only needed features
features = {k:all features[k] for k in photos}

return features
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filename = dataset text + "/" + "Flickr 8k.trainImages.txt"

#train = loading data(filename)

train imgs = load photos (filename)

train descriptions = load clean descriptions("descriptions.txt",
train imgs)

train features = load features(train_imgs)

3 a0l e 5158 ghasel

Lehtes Lo s ¢ 5 5raSl 8y Aol o1 Sl gl Y 5 5raSl 3542
Keras 4250 U535 30y, g agds ol el oy LelS JS oty s (U0 05,3
pickle —als dlegaa>;5 L3ls ;a0 10 tokens ) o 1 e LGN Lgodseninw I tokenizer 1

”

“tokenizer.p

23,5

#converting dictionary to clean list of descriptions
def dict to list(descriptions):
all desc = []
for key in descriptions.keys():
[all desc.append(d) for d in descriptions[key]]
return all desc

#creating tokenizer class
#this will vectorise text corpus
#each integer will represent token in dictionary

from keras.preprocessing.text import Tokenizer

def create tokenizer (descriptions):
desc_list = dict _to list(descriptions)
tokenizer = Tokenizer ()
tokenizer.fit on texts(desc list)
return tokenizer

# give each word an index, and store that into tokenizer.p pickle file
tokenizer = create tokenizer (train descriptions)

dump (tokenizer, open('tokenizer.p', 'wb'))

vocab size = len(tokenizer.word index) + 1

vocab size

AIST7577 Je S pS Lals o

Jsb il 23 g0l JSn Sladan 3 e Wa  OlosVI sl a3V ol s
32 a5l

#calculate maximum length of descriptions
def max length (descriptions):
desc_list = dict to list(descriptions)
return max(len(d.split()) for d in desc list)

max length = max length (descriptions)
max_length
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x1(feature vector) x2(Text sequence) y(word to predict)
feature start, two
feature start, two dogs
feature start, two, dogs drink
feature start, two, dogs, drink water
feature start, two, dogs, drink, water end

#create input-output sequence pairs from the image description.

#data generator, used by model.fit generator ()
def data generator (descriptions, features, tokenizer, max length):
while 1:
for key, description list in descriptions.items():
#retrieve photo features
feature = features|key] [0]
input image, input sequence, output word =
create_sequences (tokenizer, max length, description list, feature)
yield [[input image, input sequence], output word]

def create sequences (tokenizer, max length, desc list, feature):
X1, X2, y = list(), list(), list()
# walk through each description for the image
for desc in desc list:
# encode the sequence
seq = tokenizer.texts to_sequences ([desc]) [0]
# split one sequence into multiple X,y pairs
for i in range(l, len(seq)):
# split into input and output pair
in_seq, out _seq = seql:i], seqg[i]
# pad input sequence
in seq = pad sequences ([in seq], maxlen=max length) [0]
# encode output sequence
out seq = to categorical ([out_seq],
num classes=vocab size) [0]
# store
X1.append (feature)
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X2 .append (in_ seq)
y.append (out seq)
return np.array(X1l), np.array(X2), np.array(y)

#You can check the shape of the input and output for your model
[a,b],c = next(data generator(train descriptions, features, tokenizer,

max_length))
a.shape, b.shape, c.shape
#((47, 2048), (47, 32), (47, 7577))

.CNN-RNN 5 505 dyons 17 8 ke
&M e o5 .Functional API ., Keras T35 plinies (350l JJLSEINIREY
sy ¢y
AaS Al po ¢ 2048 pamoe 5y guall (s & Sl 3 520)) :Feature Extractor o
3e 256 | sl ki p s
diey s ol JBoY) mo el 42l Jolaz :Sequence Processor o
LSTM
dodlray poins (pimll malall e Sl el as JN5- 0 :Decoder o
(3l il o 3 o 5N Gadall (g ot Ll 501 Jond a2 22l
* .ubJLAfg>

S 3 seld gl Jall Ly Lod

put: | (None, 32)
output: | (None, 32)

input_2: InputLayer

i i mput: (Nomne, 32) . mput: | (None, 2048)
embedding_1: Embedding input_1: InputLayer
output: | (None, 32, 256) output: | (None, 2048)
nput: one, 32, 256 mput: one, 2048

dropout_2: Dropout ! il ) dropout_1: Dropout ! il )
output: | (None, 32, 256) output: | (None, 2048)

mput: | (None, 32, 256) mput: | (None, 2048)

Istm_1: LSTM . dense 1: Dense .
output: (None, 256) output: | (None, 256)

I

mput: | [(None, 256), (None, 256)]

output: (None, 256)

l

mput: | (None, 256)
output: | (None, 256)

)

mput: | (None, 256)

output: | (None, 7577)

add_1: Add

dense 2: Dense

dense_3: Dense

from keras.utils import plot model
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# define the captioning model
def define model (vocab_size, max length):

# features from the CNN model squeezed from 2048 to 256 nodes
inputsl = Input (shape=(2048,))

fel = Dropout (0.5) (inputsl)

fe2 = Dense (256, activation='relu') (fel)

# LSTM sequence model

inputs2 = Input (shape=(max_length,))

sel = Embedding(vocab size, 256, mask zero=True) (inputs2)
se2 = Dropout (0.5) (sel)

se3 = LSTM(256) (se2)

# Merging both models

decoderl = add([fe2, se3])

decoder?2 = Dense (256, activation='relu') (decoderl)

outputs = Dense(vocab_size, activation='softmax') (decoder2)

# tie it together [image, seq] [word]
model = Model (inputs=[inputsl, inputs2], outputs=outputs)
model.compile (loss='categorical crossentropy', optimizer='adam')

# summarize model
print (model.summary () )
plot model (model, to file='model.png', show shapes=True)

return model

C)j.a.J‘ g.,‘:a).l:: :SS)BJ‘

A JBoV) e oL5] 52 b 5 Ly 850 6000 pubiiais <5 gall o)
Cal oo .model.fit generator() ix b plidels Z350dl mo Lgenlsy lads e
lea.J\ EJJ:Q D C,:B)J‘ U’M [BF éM L».v u.obJ\ CAL«J\ J.L?r.ﬂ L}C}N‘ .]a_d.>r_|
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# train our model
print ('Dataset: ', len(train imgs))

print ('Descriptions: train=', len(train_descriptions))
print ('Photos: train=', len(train features))

print ('Vocabulary Size:', vocab_size)

print ('Description Length: ', max length)

model = define model (vocab_size, max length)

epochs = 10

steps = len(train descriptions)

# making a directory models to save our models
os.mkdir ("models")
for i in range (epochs) :

generator = data generator(train descriptions, train features,
tokenizer, max length)

model.fit generator (generator, epochs=1, steps per epoch= steps,
verbose=1)

model.save ("models/model " + str(i) + ".hS5")
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o5l Sl 195 sl

s test caption generator.py Joeiw ils sLiL p 5o OV ‘CSJQ;J! 2l o5
W e gl o8 Jla) a3V ol e gl (g 50 55 s 30l o
Lol o il o3 e SLISTI e 52> tokenizer.p pickle Cike i pddiins

e

23,

import numpy as np

from PIL import Image

import matplotlib.pyplot as plt
import argparse

ap = argparse.ArgumentParser ()

ap.add argument ('-i', '--image', required=True, help="Image Path")
args = vars (ap.parse_args())

img path = args['image']

def extract features(filename, model) :
try:
image = Image.open (filename)

except:
print ("ERROR: Couldn't open image! Make sure the image

path and extension is correct")

image = image.resize((299,299))

image = np.array(image)

# for images that has 4 channels, we convert them into 3
channels

if image.shape[2] ==

image = image[..., :3]
image = np.expand dims (image, axis=0)
image = image/127.5
image = image - 1.0

feature = model.predict (image)
return feature

def word for id(integer, tokenizer):
for word, index in tokenizer.word index.items() :
if index == integer:
return word
return None

def generate desc(model, tokenizer, photo, max length):

in text = 'start'
for i in range (max_length) :
sequence = tokenizer.texts to sequences ([in_text]) [0]

sequence = pad sequences ([sequence], maxlen=max length)
pred = model.predict ([photo, sequence], verbose=0)
pred = np.argmax (pred)
word = word for id(pred, tokenizer)
if word is None:
break
in_text += ' ' + word
if word == 'end':
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break
return in_text

#path = 'Flicker8k Dataset/111537222 07e56d5a30.jpg"
max_length = 32

tokenizer = load(open("tokenizer.p","rb"))

model = load model ('models/model 9.hS5"')

xception model = Xception(include top=False, pooling="avg")

photo = extract features(img path, xception model)
img = Image.open (img path)

description = generate desc(model, tokenizer, photo, max length)
print ("\n\n")

print (description)

plt.imshow (img)

Phcs: g\ ie9 B Select C:\Windows\System32\cmd.exe - o x

ts\P
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.Detecting Parkinson’s disease in patients using speech signals
Sl L}.x.fY\ Josb 55 Slksl s Parkinson's disease (PD) (5S35 50
A Gy 0315 el Bprs Chaatlls Sla¥l L o5 S el
W3l 55 e (Bl s s lay 21N
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import pandas as pd

from sklearn.preprocessing import normalize, MinMaxScaler
from sklearn.metrics import confusion_matrix

import numpy as np

from sklearn.model_selection import train_test split
import tensorflow as tf

import tensorflow.keras

import random

import matplotlib.pyplot as plt

ol dcgono

Loz 31 oo & ol Bl & paadl Olald (o d8 gaes po 0d ULIL Ee gazes O 5555
o JS5 e D50 plie 8 sl G 5es JS(PD) 0555k 850 Llaas 23
ol 52 SULI o oot I BN AV 34 S5 o 195 (e ol s 3315
"status Dol s pend Gy (3le JI E o o la ddl Lol eloes VI LolsedY
PD ol o 15 Gl 20l 0 o e o5 51

parkinson = pd.read_csv('https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-admin/parkinsons.data’)


https://cainvas.ai-tech.systems/use-cases/parkinsons-disease-detection-app/
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parkinson

name MDVP:Fo(Hz) MDVP:Fhi(Hz) MDVP:Flo(Hz) MDVP:Jitter(3%) MDVP:itter(Abs) MDVP:RAP MDVP:PPQ Jitter:DDP M

0 phon_RO1.501_1 119.992 157.302 74997 0.00784 0.00007 0.00370 0.00354 0.01109
1 phon_R01_501_2 122400 148,650 113.819 0.00968 0.00008 0.00465 0.00696 0.01394
2 phon_R0O1_801_3 116.682 1311 111555 0.01050 0.00009 0.00544 0.00781 0.01632
3 phon_RO1_501_4 116,676 13787 111.366 0.00997 0.00009 0.00502 0.00698 0.01505
4 phon_R01_501_5 116014 141781 110,655 001284 0.00011 0.00653 0.00808 0.01966
190 phon_R0O1_550_2 174188 230978 94.261 0.00459 0.00003 0.00263 0.00259 0.00790
191 phon_R0O1_850 2 209516 253.017 80488 0.00564 0.00003 0.00331 0.00292 0.00004
192 phon_R01_550_4 174688 240,005 T4.287 0.01360 0.00008 0.00624 0.00564 0.01873
193 phon_R0O1_550_3 198,764 396.961 74504 0.00740 0.00004 0.00370 0.00390 0.01108
194  phon_R01_S50_6 214.289 260.277 77973 0.00567 0.00003 0.00293 0.00317 0.00885

195 rows x 24 columns
Al s goe 55 05 0 s Bl pe SULIY e gozes shuffled fds com

# shuffling the dataset because the status column is ordered above

parkinson = parkinson.sample(frac=1, random_state=13)

parkinson
Adleseodl SUdall oy ) LA e 8,k AL G s

# Looking into the classes

parkinson['status'].value_counts()

# Looking into the classes

parkinson['status'].value_counts()

1 147
a8 48
Mame: status, dtyvpe: inted

B g b UL s geres Lg)
..". ||ﬁ;;J| I
elallg Jhall6aociayani
— 2N s see dm g JEdls & gl Ly Y1 Ui s ) oda 35 pod) iy
N vai
input_columns = list(parkinson.columns)
input_columns.remove( 'status')
input_columns.remove('name")

#output_columns = ['status'] # use for sigmoid activated last Llayer of
model
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output_columns = ['no', 'yes'] # use for one hot encoded data in the Llast
Layer

print("Input columns: "
print("Output columns:

, input_columns)
", output_columns)

MinMaxScaler
Al ] (o8 Gl e 5,05 AL by

# The range of values in different attributes vary a lot. Thus, we represent
them on the same scale using MinMaxScaler

scaler = MinMaxScaler()

parkinson[input_columns] = scaler.fit_transform(parkinson[input_columns])
parkinson.describe()

MDVP:Fo(Hz) MDVP:Fhi(Hz) MDVP:Flo(Hz) MDVP:litter(3%) MDVP:Jitter(Abs) MDVP:RAP MDVP:PPQ Jitter:DDP MDVP:Shimmer

count 195.000000 195.000000 195.000000 195.000000 195.000000 195.000000 195.000000 195.000000 185.000000
mean 0383623 0.193841 0292748 0.144233 0.148083 0126513 0.135389 0.126504 0.184126
std 0.240959 0.186761 0.250564 0.154007 0.137636 0.142956 0.147855 0.142934 0.172147
min 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
25% 0.170220 0.066736 0.108323 0.056544 0.051383 0.047206 0.050375 0.047279 0.063584
0% 0351961 0.150411 0.223606 0.103558 0.000009 0.087669 0.094855 0.087494 0.122604
5% 0.549775 0.249162 0420160 0.180591 0.200426 0.151975 0.162647 0.151951 0.258764
max 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000

8 rows = 23 columns

L1 60] Ul GV o) s
One hot encoding
Sl 0 JULs ccategorical cross-entropy & gl Lys 25Y g5l el
il sl Ejé..i.a
Les 25V e &35 Uas pdund LSTI3) (1/0) oy oo 3088 Slanlly Bl Y1 LSy
ddae o Lad gl oo Ex';ﬁll bl g g ol —ow Al oda (3.cross entropy loss
84>l

# one hot encoding the output columns

parkinson[['no', 'yes']] = pd.get_dummies(parkinson.status)
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parkinson

MDVP:RAP MDVP:PPQ Jitter:DDP MDVP:Shimmer ... HNR status RPDE DFA  spreadl spread?2 D2 PPE no yes
0.126686 0.128617 0.126826 0.205222 .. 0.545964 1 0906209 0.818028 0.515241 0547523 0.264458 0.448279 0 1
0.093931 0.089496 0.094076 0.286014 .. 0450134 0 0447684 0333127 0.257894 0.260408 0.549049 0.183318 1 0
0.048651 0.048232 0.048643 0.072850 .. 0.580956 0 0113145 0318279 0.118322 0.207947 0441997 0104578 1 (]
0.105491 0.117899 0.105635 0.507303 .. 0.222751 1 0.08025 0663550 0442946 0660204 0762172 0365408 0O 1
0.403179 0.437835 0403275 0476173 .. 0.268999 1 0894202 0275073 0.680218 0.684097 0.540509 0.6456901 0 1
0365125 0301715 0.365067 0.340971 .. 0.284158 1 0733677 0464571 0507293 0440036 0433018 0447023 0 1
0.068882 0.107181 0.068711 0.009781 .. 0.564578 1 0725207 0.280511 0.458512 0525619 0.374227 0.359600 0 1
0.092436 0.102358 0.002471 0.135841 .. 0.690766 1 0421066 0962630 0479415 0440294 0357017 0414170 0 1
0.048651 0.0648435 0.042643 0070285 .. 0719418 0 0244206 0752811 0332217 0231827 0.258659 0.269019 1 ]
0.136320 0.137192 0.136298 0.134471 .. 0491547 1 0.695411 0.851031 0.532041 0316677 0.447099 0.455912 0 1

Juial - cyailiogos
O GRS oyl desees J] UL de sanms Vf”“iﬂ 10-10-80 rtnmﬁs f\J&JuJ
olosl de gazen g doenall

# Using 80-10-10 split of train-val-test data

train_df, val _df = train_test_split(parkinson, train_size=0.8) # 80-20
split

val df, test df = train_test_split(val_df, train_size = 0.5) #splitting
the 20% into 2 halves

print("Train dataset")
print(len(train_df))
print(train_df['status'].value_counts())

print("val dataset")
print(len(val_df))
print(val_df['status'].value_counts())

print("Test dataset")

print(len(test_df))
print(test_df['status'].value_counts())

Train dataset

156
1 118
a8 38

Mame: status, dtype: inted
Val dataset

15
1 1
5 3

Mame: status, dtype: inted
Test dataset

28
1 13
5 7

Mame: status, dtype: intsd
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model = tf.keras.models.Sequential()

model.add(tf.keras.layers.Dense(256, activation="relu", input_shape =

xtrain[@].shape))

model.add(tf.keras.layers.Dense(128, activation="relu"))

model.add(tf.keras.layers.Dense(64, activation="relu"))
model.add(tf.keras.layers.Dense(2, activation="softmax"))

model.compile(optimizer = 'adam', loss = 'categorical_crossentropy', metrics

= ['accuracy'])

history = model.fit(xtrain, ytrain, epochs = 32, batch_size = 8,

validation_data=(xval, yval))

20/20 [ ] - @s 12ms/step - loss: ©.8313 - accuracy: 1.8800 - val loss: 8.8633 - val_accuracy: 0.9474
Epoch 3@/32

20/20 [ ] - @5 12ms/step - loss: ©.8567 - accuracy: 0.9808 - val loss: 8.8456 - val_accuracy: 1.8800
Epoch 31/32

20/20 [ ] - @s 2ms/step - loss: 8.1830 - accuracy: 8.9231 - val_loss: 0.2134 - val_accuracy: ©.3947
Epoch 32/32

20/20 [ ] - @s 4ms/step - loss: 8.1652 - accuracy: 8.9359 - val_loss: 0.0760 - val_accuracy: ©.9474

195 I Jes 85 G e 15306 Oyl s o8

model.evaluate(xtest, ytest)
model . summary ()

1/1 [ ] - 8s 988us/step - loss: 8.4@36 - accuracy: ©.9890
Model: "sequential”

Layer (type) Output Shape Param #
dense (Dense) (None, 256) 5888
dense_1 (Dense) (None, 128) 32896
dense_2 (Dense) (None, &4) 8256
dense_3 (Dense) (Mone, 2) 13@

Total params: 47,179
Trainable params: 47,17@
Non-trainable params: @

3dely 5 A3, B phnae gls (UL Ao gores G031 pde n b 1 e
ypred = model.predict_classes(xtest)

confusion_matrix(np.argmax(ytest, axis = 1), ypred)
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array([[ 6, 1],
[ 8, 1311}
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def plot(history, variable, variablel):
plt.plot(range(len(history[variable])), history[variable])
plt.plot(range(len(history[variablel])), history[variablel])
plt.legend([variable, variablel])
plt.title(variable)

plot(history.history, "accuracy", "val_accuracy")

accuracy
100 71— accuracy A
val_accuracy ' '
095 4
0.90 1
0.85 4
080 4

plot(history.history, "loss", "val_loss")

loss

0.4 4

0.3 A

0.2

014

Algie sl Sl e o155 ¢l 2|

# pick random test data sample from one batch
X = random.randint(@, len(xtest)- 1)
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pred = model.predict(xtest[x].reshape(1, -1))
diagnosis = np.argmax(pred[0])

print("Actual diagnosis: ", output_columns[np.argmax(ytest[x])])
print("Model diagnosis: ", output_columns[diagnosis], " with probability ",
pred[0][diagnosis])

Actual diagnosis: no
Model diagnosis: no with probability ©.9623155
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Confusion detection with EEG signals Using Deep Learning
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import numpy as np

import pandas as pd

from sklearn.preprocessing import MinMaxScaler, StandardScaler

from sklearn.model_selection import train_test split

from tensorflow.keras import layers, models, optimizers, losses, callbacks
from sklearn.metrics import accuracy_score, confusion_matrix, f1_score
import matplotlib.pyplot as plt

import random

ublwldcgono
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https://cainvas.ai-tech.systems/use-cases/confusion-detection-with-eeg-signals-app/
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df = pd.read_csv('https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-admin/EEG_data.csv')

df
SubjectlD  VideolD Attention Mediation Raw Delta Theta Alphal Alpha2  Betal Beta2 Gammal Gamma2 |
0 0.0 0.0 56.0 430 2780 3019630 906120 337350 23991.0 279460 450970 332280 82930
1 0.0 0.0 400 350 -500 737870 28083.0 14390 22400 27460 36870 52930 27400
2 0.0 00 470 480 1010 7583530 3837450 2019990 621070 36293.0 1305360 572430 253540
3 0.0 0.0 470 570 -50 20122400 1293500 612360 170840 114880 624620 499600 339320
4 0.0 0.0 440 530 -80 10051450 3543280 371020 888810 45307.0 996030 447900  29749.0
12806 9.0 9.0 64.0 380 -390 1275740 99510 7090 217320 38720 397280 25980 960.0
12807 9.0 9.0 610 350 -2750 323061.0 7974640 153171.0 1458050 398290 5712800 385740 100100
12808 9.0 9.0 60.0 290 -4260 680980.0 1542960 400680 391220 109660 269750 204270 20240
12809 9.0 9.0 60.0 200 -840 366280.0 273460 114440 99320 1939.0 32830 123230 17640
12810 9.0 9.0 64.0 200 490 1164355.0 11843660 300740 1242080 106340 445383.0 221330 44820

12811 rows = 15 columns

46 el dallcol
gl JI daiiuroll bl JUn|
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# Defining the time window, that is, how many timesteps to include
time_window = 5

# Dataframes that hold rows grouped by subject
df_subject_grouped = df.groupby('SubjectID")

# Column values affected by time
time_affected_columns = list(df.columns)
time_affected_columns.remove('SubjectID")
time_affected_columns.remove('VideoID")
time_affected_columns.remove('predefinedlabel’)
time_affected_columns.remove('user-definedlabeln')

# Final dataframe
df _final = pd.DataFrame()

# For each subject
for subject in df_subject_grouped:
# For each video:
for video in subject[1].groupby('VideoID"):
# If the df has timesteps greater than or equal to the time window,
else discard
if time_window <= len(video[1]):
# Skipping time_window-1 rows from the beginning, and Llooping to
till the end
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for row_num in range(time_window, len(video[1])+1):
# picking the time_window th row
df_temp = video[1].iloc[row_num-1, :]
# Appending values from time_window-1 rows before that
for i in range(time_window-1):
df_temp_i = video[1].iloc[row_num-1-
i][time_affected_columns] # Pick necessary columns
df_temp = pd.concat([df_temp, df_temp_i], axis = @) #

Append values

df_temp = df_temp.to_frame().transpose() # Series to
DataFrame

df_final = pd.concat([df_final, df_temp]) # Add as row to
final dataframe

# Reset index
df _final = df_final.reset_index(drop = True)

lawd ugt poll jué aoc il @an

Dl @bl e VideoID ptdll G yaes SubjectID ¢ g sall G me 35 W o
S oo G5 g0 ST pbuadl sty A1 Sloal 23 Legll] o5 Jls
L 5305wl Slandl e Yot S5

df = df_final.drop(columns = ['SubjectID', 'VideoID', 'predefinedlabel'])

df[ 'user-definedlabeln'].value_counts()

1.0 6363
0.0 6048
Name: user-definedlabeln, dtype: int64

.C; 5 L)) gne ULy de gozes oda
JLiAllg & Il oo G ilg Ly yaill osu
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# Splitting into train, val and test set -- 80-10-10 split
# First, an 80-20 split
train_df, val_test_df = train_test_split(df, test_size = 0.2, random_state =
113)
# Then split the 20% into half
val_df, test_df = train_test_split(val_test_df, test_size = 0.5, random_state

= 113)

len(train_df), len(val_df), len(test_df)
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(9928, 1241, 1242)

ic = df.columns.tolist()
ic.remove('user-definedlabeln')

oc = ['user-definedlabeln']

ytrain = train_df[oc]

Xtrain = train_df.drop(columns = oc)
yval = val_df[oc]

Xval = val_df.drop(columns = oc)
ytest = test_df[oc]

Xtest = test_df.drop(columns = oc)

Standardization atag Ul

Mo (g5 43 . 0ge S dands o o SULIl e pares L}uwlrrﬂéJW! e
Corm Sl maz o3 gz soll ] S b e ol Ems Sl e 5 )
s sdasl Gl Led 1 = (golmall G115 0 = Lehaw e 055

e 542l s L) sklearn.preprocessing 84>~ (StandardScaler d1s plisenl o
Tvall (o Gimelly sl DLy Josoed ety gyl SULy o YT el ook

Sy
ss = StandardScaler()
Xtrain = ss.fit_transform(Xtrain)
Xval = ss.transform(Xval)
Xtest = ss.transform(Xtest)

L) 5,531 ReLU Jaii3 Jlss L) g 0Ll ditS Slick 3 e (g sy dapmy 350
Dropout < s dab xe lis Jo-lizy [ 1.0] SUadl Jied m3 Al Sigmoid Leniis &l
0.2 Ll Jlass| & 84>l layer

o Al Lys Y1 Uas s plasealy 23 el a2y oSS Citoad ULt LY [0S
uﬁ}d‘jﬂéﬁ ij‘h” i3> C&: V;‘U rbTuia:c r‘b&w\

i35y i)l Uas L35 keras.callbacks su> U EarlyStopping JLasYl s, dis
rest best weights dads (ye2d jatews JSoy I8 5 Bad ey o 13 gyl
s e Jlwall a Gl Gl 5T 4 Ul 23 sadl ol
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model = models.Sequential([

layers.Dense(32, activation

layers.Dropout(0.2),

layers.Dense(16, activation
layers.Dense(1, activation =

D)

cb = callbacks.EarlyStopping(patience

model. summary()

Model: "sequential”

"relu’, input_shape

'relu’),
'sigmoid"')

= Xtrain[@].shape),

5, restore_best_weights = True)

Layer Output Shape Param #
dense T (;::;j 32) T 1792 o
dropout (Dropout) (None, 32) ]
dense_1 (Dense) (None, 168) 528

(None, 1) 17

Total params: 2,337

Trainable params: 2,337

Mon-trainable params:

2]

model.compile(optimizer = optimizers.Adam(©.01), loss
losses.BinaryCrossentropy(), metrics =

history = model.fit(Xtrain,
256, callbacks = cb)

Epoch 1/256

3117311 [ ]-1s
Epoch 2/256
3117311 [ 1-es
Epoch 3/256
3117311 [ 1-es
Epoch 4/256
3117311 [ ]-es
Epoch 5/256
3117311 [ ]-es
Epoch 6/256
3117311 [ ]-0s
Epoch 7/256
3117311 [ ]-0s
Epoch 8/256
3117311 [ ]1-0s
Epoch 9/256
3117311 [ ]1-0s
Epoch 10/256
3117311 [ ]-6s
Epoch 11/256
3117311 [ ]-6s
Epoch 12/256
3117311 [ 1-es
Epoch 13/256
3117311 [ 1-6s

["accuracy'])

ytrain, validation_data

2ms/step

Ims/step

Ims/step

Ins/step

2ms/step

Ins/step

Ins/step

Ims/step

2ms/step

ms/step

ms/step

Ims/step

2ms/step

model.evaluate(Xtest, ytest)

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

loss: @.

6571

6353

6299

6258

6230

6192

6164

6143

6114

6059

6044

6027

6019

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

.6284

.6533

.6545

.6618

.6626

. 6649

.6657

.6678

L6671

L6769

L6724

.6753

.6724

€390l Ly jaig aloni

(Xval,

val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:

val loss:

yval), epochs

8.6535 - val_accuracy: 8.6350

©.6382 - val_accuracy: ©.6342

©.6421 - val_accuracy: ©.6479

9.6397 - val_accuracy: 0.6438

9.6305 - val_accuracy: ©.6591

8.6365 - val_accuracy: 8.6527

8.6387 - val_accuracy: 8.6471

2.6228 - val_accuracy: 8.6519

9.6404 - val_accuracy: 8.6398

8.6322 - val_accuracy: 8.6463

8.6254 - val_accuracy: 8.6575

©.625@ - val_accuracy: ©.6680

@.6282 - val accuracy: 8.6535

&3goUl o b
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39/39 [= =========] - @s 1lms/step - loss: 0.6206 -
accuracy: 0.6586

iUl dégeno
il Sty el gt Y1 B jhnae o

- ~
Predicted

Sl Gy Jgd! oy ol Ciias old Sl Laiseadl Bl Jdas 8305 Sa
.mislabelled &b Lol ilinl Dl J| a5 I asldl

ol rouu
def plot(history, variable, variable2):
plt.plot(range(len(history[variable])), history[variable])

plt.plot(range(len(history[variable2])), history[variable2])
plt.title(variable)

plot(history.history, "accuracy", 'val_accuracy')

accuracy
067
066
065
064
063
0 2 a 6 8 10 12

plot(history.history, "loss", "val_loss")
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loss

0.65 1

0.64 4

0.63 4

0.62 1

0.61 1

0.60 4

il
15 pall ST bl Sl e o135 did

# pick random test data sample from one batch
X = random.randint(@, len(Xtest) - 1)

output = model.predict(Xtest[x].reshape(1l, -1))[0][0]
pred = (output>0.5).astype('int")
print("Predicted: ", pred, "(", output,

-->", pred, ")")

print("True: ", np.array(ytest)[x][0])

Predicted: 1 ( 0.5476615 --> 1 )
True: 1.0
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R ecognizing the spoken digit using Deep Learning

& Sl sl Slal Mel spectrogram il foe Jalases | g pdcy #3505
35 alS e 550 polsl ) & g s 5 S 5 oG sl (3
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import torch

from torch.utils.data import Dataset, random_split, DatalLoader, TensorDataset
import torchvision

from torchvision.datasets.utils import download_url
import torch.nn as nn

import torch.nn.functional as F

import os

import librosa

import pandas as pd

import numpy as np

import torchvision.transforms as transforms

import matplotlib.pyplot as plt

import librosa.display

import sklearn

import matplotlib

import csv

from PIL import Image

from sklearn.metrics import f1_score

import IPython.display as ipd

import random

wblwldcgono
eI ol sl Ly o gazen (o i b Ao goren b Ls Loddiindl &5 paall UL 2 gazen

.Tensorflow
2 8000 35 2y dloeans 5> 456 Gk é;biajﬁp&pz)l,\pk?p‘}f

A )8 Jhee 2360 J & Bl UL e o


https://cainvas.ai-tech.systems/use-cases/spoken-digit-recognition-app/

oot foleil plasiwl gghiol fad Pl GLle @& pe il

355501 3 sllaall (g Y Dlikedl s UL s sazeal b sinde Cile s ool L5 (g s
s

lwget -N https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/spoken_digit_melimages.zip

lunzip -qo spoken_digit_melimages.zip

digit = ['zero', 'one', 'two', 'three', 'four', 'five', 'six', 'seven',
'eight', 'nine']

# Random sample selection

digit_audio_sample = ['dataset_sample_©.wav', 'dataset_sample 1l.wav',
'dataset_sample_2.wav', 'dataset_sample_3.wav', 'dataset_sample 4.wav',
‘dataset_sample_5.wav', 'dataset_sample_6.wav', 'dataset_sample 7.wav',
'dataset_sample_8.wav', 'dataset_sample_9.wav']

i = random.randint(@, 9)

# Selecting the sample by Llabel
#1 = 4 # Label = 4

data, sr = librosa.load('melimages/'+digit_audio_sample[i])
fig = plt.figure()

# Two subplots

axl = fig.add_subplot(121)

ax2 = fig.add_subplot(122)

print(“Label: ", i, '\n")

print("Sampling rate: ", sr, "\n")

# mel spectogram

S = librosa.feature.melspectrogram(y=data, sr=sr)
librosa.display.specshow(librosa.power_to_db(S, ref=np.max), x_axis='time',
y_axis='mel', ax = axl)

# waveplot

librosa.display.waveplot(np.array(data), sr=sr, ax = ax2)

ipd.Audio(data = data, rate = sr)

Label: 8

Sampling rate: 22050
Gl jrodl glpAaivwl
Mel s MFCCs; waveform sl Joo (&5 pall OULIN J2azd 3kl e dpdall Sla

2SI s . 5 Spectrogramsy Spectrograms

b Lol a2l o sal) 155y T Sias Mel obie dns oo gy o0
GOS8 Lgaltbna¥ 43 puall o hretl] il o alade 5o o sl 2y S
i)
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35 gazes (daniodl i el Slilall GILI Einadl e I ladal) A il Y
LU

tensorflow I yalsl Ly degoze 55 obsl SULIN 2l sl L Lks by
(2blbes 1 JIs>)

http://download.tensorflow.org/data/speech commands v0.01.tar.gz

.CSV @2 ol @lo cliv]

# Creating a reference csv file

with open("Spoken_digit.csv", 'w') as csvfile:
csvwriter = csv.writer(csvfile)
csvwriter.writerow(["File", "Label"])
for x 1in digit:
if os.path.isdir('/content/data/'+x):
for name 1in os.listdir('/content/data/ '+x):
if os.path.isfile('/content/data/'+x+"/"+name):
csvwriter.writerow([x+'/"'+name, x])

# shuffle

df = pd.read_csv('Spoken_digit.csv"')

df = df.sample(frac=1)
df.to_csv('Spoken_digit.csv', index = False)

rra

agall alincll go pathll hinAoll jgn gallATI

# -- Extraction can take about 8 hours
# Making folders to store the extracted images

path = "'

os.makedirs(path+'/melimages ')

for 1 in digit:
os.makedirs (path+'/melimages/'+1)
os.makedirs(path+'/melimages100/ '+1)
os.makedirs(path+'/melimages200/ '+1)

for 1 in range(@, len(sp)):
print(i) # Print to keep track of which file is being processed

f = sp.loc[1i]

name = f.File
data, sr = librosa.load('/content/data/'+name)

fig = plt.figure(figsize=[1,1])



http://download.tensorflow.org/data/speech_commands_v0.01.tar.gz
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ax = fig.add _subplot(111)
ax.axes.get_xaxis().set_visible(False)
ax.axes.get_yaxis().set_visible(False)
ax.set_frame_on(False)

S = librosa.feature.melspectrogram(y=data, sr=sr)
Librosa.display.specshow(librosa.power_to_db(S, ref=np.max),
x_axis="time', y axis='mel")

file = path+'/melimages/'+str(name[:-4]) + '.jpg’
plt.savefig(file, bbox_inches='tight',pad _inches=0)

plt.close()

Ll Gyl by e bls de pemaS s 0ke o5V Ciloy dx Sinadl mel o 555
A5l
Melimages — Wawll

Zggﬁ Cabkrj\iﬁjmsﬁw Jle=AL§j1>g
ERPWCHEIN FI 5 SR RIEUN PR PSP B Sy (VN E PRRCHRTEN [
RNER
M deboy oMol it go g2 LS ULl de yozo (po o3, ST aanls (le 10 o
e o Y o bl S SULI) e perme ogb e 8y5 2l plsens
L ALY ol
(val 5l train) ULl s sazes 3535250 b ) Slos odicis 4 foew @
LS ses pe OSw csv ibe :Spoken digit.csv
(DBl e pazes Geiball jloe | Cikell ol :File ik @
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# Spoken_digit.csv

spokendigit = pd.read_csv('https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-admin/Spoken_digit.csv')
spokendigit

2g;tﬂ|a?tJ\t;i%j<kl§3Ja4j {f:hyrbiikwy QQnng\cuhglxﬂ\in: s

CSV o il @
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File Label

0 eight/e32ff49d_nohash O.wav eight
1 five/840eab3a_nohash_0.wav five
2 six/541e4079_nchash_0.wav s
3 one/bBcccd01_nohash_0.wav one

4 seven/28ed47Tbla_nchash_Z.wav seven

23661 four/d33df435_nohash_Owav  four
23662 two,/1365dd89_nchash_0.wav twao
23663  zero/471a0925_nchash_O.wav  zero
23664 two,/11b1df78_nohash_1.wav two

23665 three/541e4079_nchash_Z.wav three

23666 rows = 2 columns

CSV ko U gio e Ee

il Sl e el Lo Lalates s50 0

03
8192
0.2
4096
01
2048
i 0.0
1024
0.1
512

0.2

o 03+ 77T
0 015 03 045 06 07509 0 0102030405060 70809
Time Time

a;:&;laq.ydm | M&#‘M‘bﬂ
e3godl (8 wllhaoll
10-90 &y dwall (o GRmelly Copdls Sle gazes J] ) sl OULy Ao poes oS o2
2366 L dovall (1o Gl s gazns 5y 50 21300 o copidl de pozms (g 5o
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# train - val split of 96-10

size = len(meldset)
val_size = int(0.1 * size)
train_size = size - val_size

train_dset, val_dset = random_split(meldset, [train_size, val_size])

print("Number of samples in train set:
print("Number of samples in validation set:

, train_size)
", val_size)

Number of samples in train set: 21300
Number of samples in validation set: 2366

X5554v.>=>u 5y 90 Jf

:&;w,,,m e UL e gazen WIS oy ==

class SpokenDigit(Dataset):
def _ init_ (self, file = None, rootdir = None, transform = None):
self.df = pd.read_csv(file)
self.rootdir = rootdir # root directory for the images
self.transform = transform

def _ len_ (self):
return len(self.df)

def _ getitem_ (self, i):
row = self.df.loc[i]
fname, label = row['File'], row['Label']
ik = self.rootdir+fname[:-4]+'.jpg’
img = Image.open(ik)
if self.transform:
img = self.transform(img)
return img, torch.tensor(digit.index(label)) # return image tensor
and numeric Llabel

def getsr(self, i):
row = self.df.loc[i]
fname, label = row['File'], row['Label']
_, sr = librosa.load(self.rootdir+fname)
return sr

meldset = SpokenDigit('https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-admin/Spoken_digit.csv',

‘melimages/’, transforms.Compose([transforms.ToTensor()]))
23gol =Ly

k5 «Convolution2D-Maxpooling2D &Jtes wlib cun Je m350dl g yom
S5 Lo dense layers S wlad &d6 els &= -flattening layer ko5 221
softmax Ll Al we dis le o 5 ) 2kl
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class SpokenDigitModel(nn.Module):
def _ init_ (self):

super().__init_ ()

self.network = nn.Sequential(
nn.Conv2d(3, 16, kernel_size=3, padding=1),
nn.ReLU(),
nn.MaxPool2d(2, 2),
nn.Conv2d(16, 32, kernel_size=3, stride=1, padding=1),
nn.ReLU(),
nn.MaxPool2d(2, 2),

nn.Conv2d(32, 64, kernel size=3, stride=1, padding=1),
nn.ReLU(),

nn.MaxPool2d(2, 2),

nn.Conv2d(64, 128, kernel size=3, stride=1, padding=1),
nn.ReLU(),

nn.MaxPool2d(2, 2),

nn.Conv2d(128, 128, kernel_size=3, stride=1, padding=1),
nn.ReLU(),

nn.MaxPool2d(2, 2),

nn.Conv2d(128, 256, kernel_size=3, stride=1, padding=1),
nn.ReLU(),

nn.AdaptiveAvgPool2d(1),

nn.Flatten(),
nn.Linear (256, 128),
nn.ReLU(),
nn.Linear(128, 64),
nn.ReLU(),
nn.Linear(64, 10),
nn.Softmax(dim = 1)

)

def forward(self, x):
return self.network(x)

def training_step(self, batch):
inputs, labels = batch
outputs = self(inputs)
loss = F.cross_entropy(outputs, labels) # cros entropy loss
return loss

def validation_step(self, batch):
inputs, labels = batch
outputs = self(inputs)
loss = F.cross_entropy(outputs, labels)
_, pred = torch.max(outputs, 1)
accuracy = torch.tensor(torch.sum(pred==1abels).item()/len(pred))
# calculate accuracy
return [loss.detach(), accuracy.detach()]

def evaluate(model, loader):
model.eval()
outputs = [model.validation_step(batch) for batch in loader]
outputs = torch.tensor(outputs).T
loss, accuracy = torch.mean(outputs, dim=1)
return {"loss" : loss.item(), "accuracy" : accuracy.item()}
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def fit(model, train_loader, val_loader, epochs, lr, optimizer_function =
torch.optim.Adam):

history = []

optimizer = optimizer_function(model.parameters(), 1r)

for epoch in range(epochs):
print("Epoch ", epoch)
#Train
model.train()

for batch in train_loader:
loss = model.training step(batch)
loss.backward()

optimizer.step()
optimizer.zero_grad()

#Validate
result = evaluate(model, val_loader)

print(" Val_loss: ", result['loss'], " Accuracy: ",

result['accuracy'])

history.append(result)
return history

Juialig uyyadl
:0.0001 @hs Jitnos 251165 0.001 s Jdnas £ 16 e 3 50td) 5 o5

model = SpokenDigitModel()
history = []

def count_parameters(model):
return sum(p.numel() for p in model.parameters() if p.requires_grad)

# evaluating on an untrained model

evaluate(model, val_dl)

from torchsummary import summary

import torch

import torchvision

from torch import nn

from torchvision import models

print(model)

count_parameters(model)

history.append(fit(model, train_dl, val_dl, 16, ©.001))
history.append(fit(model, train_dl, val_dl, 16, ©.0001))
evaluate(model, val_dl)

torch.save(model, 'spokendigit_cnn_mel.pth")

model = torch.load('spokendigit_cnn_mel.pth")

e ol ouu

losses = []

accuracies = []

# gathering metrics across all epochs
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for i in range(len(history)):
for j in history[i]:
losses.append(j['loss'])

accuracies.append(j[ 'accuracy'])

# function to plot metrics

def plot(var, title):
plt.plot(var, '-x')
plt.title(title)

plot(losses, 'Losses')

Losses

194

18

174

164

154

D_
n
5]
&
S
A
]

plot(accuracies, 'Accuracy')

Accuracy
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# function to get mel spectogram image
def get_mel(data, sr):

fig = plt.figure(figsize=[1,1])

ax = fig.add_subplot(111)
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ax.axes.get_xaxis().set_visible(False)
ax.axes.get_yaxis().set_visible(False)
ax.set_frame_on(False)

# mel spectograms

S = librosa.feature.melspectrogram(y=data, sr=sr)

librosa.display.specshow(librosa.power_to_db(S, ref=np.max),
x_axis="time', y_axis='mel', fmin=50, fmax=280)

file = 'sample.jpg'

plt.savefig(file, bbox_inches='tight',pad_inches=0)

plt.close()

img = Image.open(file)
transform = transforms.Compose([transforms.ToTensor()])
img = transform(np.asarray(img))

# delete unnecessary file, not needed anymore.
os.remove( 'sample.jpg')

return img

# function to get output from audio sample

def get_prediction(model, img):
# adding dimension corresponding to batch (3, 54, 55) --> (1, 3, 54, 55)
output = model(img.unsqueeze(0)).detach().numpy()
num = np.argmax(output)

return output, num

# List of user recorded samples

user_samples = ['user_sample_l.wav', 'user_sample_2.wav',
'user_sample_3.wav', 'user_sample_5.wav’']

sample_id = random.randint(o,3) # select random sample

data, sr = librosa.load('melimages/'+user_samples[sample_id])
output, prediction = get_prediction(model, get mel(data, sr))
print("Predicted {} with probability {}.".format(prediction,
output[@][prediction]))

ipd.Audio(data = data, rate = sr)

Predicted 1 with probability 1.0.
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Photo to Emoji


https://www.kaggle.com/msambare/fer2013?
https://data-flair.training/blogs/download-emoji-creation-project-source-code/
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import numpy as np
import cv2

from
from
from
from
from
from

keras

keras
keras
keras

.emotion models import Sequential
keras.
keras.

layers import Dense, Dropout, Flatten
layers import Conv2D

.optimizers import Adam
.layers import MaxPooling2D
.preprocessing.image import ImageDataGenerator

danll o §anilg uyyaill wlago ca 2 gl

train dir 'data/train’
val dir = 'data/test’
train datagen = ImageDataGenerator (rescale=1./255)

val datagen

ImageDataGenerator (rescale=1./255)

train generator = train datagen.flow from directory(
train dir,

target size=(48,48),

batch size=64,

color mode="gray framescale",

class mode='categorical')

validation generator = val datagen.flow from directory(
val dir,

target size=(48,48),

batch size=64,

color mode="gray framescale",

class _mode='categorical')

LU 8 A LD dui £l :3 6glaall

emotion model = Sequential ()

emotion model.add(Conv2D (32, kernel size=(3, 3), activation='relu',
input shape=(48,48,1)))

emotion model.add(Conv2D (64, kernel size=(3, 3), activation='relu'))
emotion model.add (MaxPooling2D (pool size=(2, 2)))

emotion model.add (Dropout (0.25))

emotion model.add(Conv2D (128, kernel size=(3, 3),
emotion model.add (MaxPooling2D (pool size=(2, 2)))

activation='relu'))
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emotion model.add (Conv2D (128, kernel size=(3, 3), activation='relu'))
emotion model.add(MaxPooling2D (pool size=(2, 2))

emotion model.add (Dropout (0.25))

)

emotion model.add (Flatten())

emotion model.add(Dense (1024, activation='relu'))
emotion model.add (Dropout (0.5))

emotion model.add (Dense (7, activation='softmax'))

aw Jaig gagodl Lo :4 6ghhall
emotion model.compile (loss='categorical crossentropy',optimizer=Adam (1l
r=0.0001, decay=le-6),metrics=["accuracy'])

emotion model info = emotion model.fit generator (
train generator,
steps per epoch=28709 // 64,
epochs=50,
validation_data=validation_generator,
validation steps=7178 // 64)

2agodl yljgi aan :5 gl
emotion model.save weights('model.h5")

openCV haarcascade xml olaaiiwl :6 6giaall
ol 1 ealS Bz U daall Slay ol 2oy openCV haarcascade xml Pl
rabl gl Lo s

cv2.ocl.setUseOpenCL (False)

emotion dict = {0: "Angry", 1: "Disgusted", 2: "Fearful", 3: "Happy",
4: "Neutral", 5: "Sad", 6: "Surprised"}

cap = cv2.VideoCapture (0)
while True:

ret, frame = cap.read()

if not ret:

break

bounding box =
cv2.CascadeClassifier ('/home/shivam/.local/lib/python3.6/site-
packages/cv2/data/haarcascade_frontalface default.xml')

gray frame = cv2.cvtColor (frame, cv2.COLOR BGR2gray frame)

num_faces =
bounding box.detectMultiScale (gray frame,scaleFactor=1.3,
minNeighbors=5)

for (x, y, w, h) in num faces:

cv2.rectangle (frame, (x, y-50), (x+w, y+h+10), (255, 0, 0), 2)

roi _gray frame = gray frame[y:y + h, x:x + w]

cropped img =
np.expand dims (np.expand dims (cv2.resize(roi gray frame, (48, 48)), -
1), 0)

emotion prediction = emotion model.predict (cropped img)

maxindex = int (np.argmax(emotion prediction))

cv2.putText (frame, emotion dict[maxindex], (x+20, y-60),
cv2.FONT_HERSHEY SIMPLEX, 1, (255, 255, 255), 2, cv2.LINE_AA)

cv2.imshow ('Video', cv2.resize (frame, (1200,860),interpolation =
cv2. INTER7CUBIC) )

if cv2.waitKey(l) & OxFF == ord('q'):
cap.release ()
cv2.destroyAllWindows ()
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break
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import tkinter as tk
from tkinter import *
import cv2

from PIL import Image,
import os

import numpy as np
import cv2

from keras.models import Sequential
from keras.layers import Dense, Dropout,
from keras.layers import Conv2D

from keras.optimizers import Adam

from keras.layers import MaxPooling2D
from keras.preprocessing.image import ImageDataGenerator

ImageTk

Flatten

emotion model = Sequential ()

emotion model.add (Conv2D (32, 3), activation='relu',
input shape=(48,48,1)))

emotion model.add(Conv2D (64, kernel size=(3, 3),
emotion model.add (MaxPooling2D (pool size=(2, 2)))

emotion model.add (Dropout (0.25))

kernel size=(3,

activation='relu'))

emotion model.
emotion model.
emotion model.
emotion model.
emotion model.

emotion model.
emotion model.
emotion model.
emotion model.
emotion model.

add (Conv2D (128, 3
add (MaxPooling2D (pool size=(2, 2)
add (Conv2D (128, kernel size=(3, 3
add (MaxPooling2D (pool_size=(2, 2)
add (Dropout (0.25))

kernel size=(3,

add (Flatten())

add (Dense (1024, activation='relu'))
add (Dropout (0.5))

add (Dense (7, activation='softmax'))
load weights ('model.h5")

activation='relu'))

activation='relu'))

cv2.ocl.setUseOpenCL (False)

{0: "
W g @

Angry W, i3
Neutral ", 5: "

Fearful ", 3:
"Surprised"}

emotion dict =
" Happy

"Disgusted", 2: "
Sad ", 6:

emoji dist={0:"./emojis/angry.png",2:"./emojis/disgusted.png”,2:"./emo
jis/fearful.png",3:"./emojis/happy.png",4:"./emojis/neutral.png",5:"./
emojis/sad.png",6:"./emojis/surpriced.png"}

global last framel
last framel = np.zeros((480,
global capl
show_text=[0]
def show vid() :
capl = cv2.VideoCapture (0)

640, 3), dtype=np.uint8)
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if not capl.isOpened() :

print ("cant open the cameral")
flagl, framel = capl.read()
framel = cv2.resize (framel, (600,500))

bounding box =
cv2.CascadeClassifier ('/home/shivam/.local/lib/python3.6/site-
packages/cv2/data/haarcascade_frontalface default.xml')
gray frame = cv2.cvtColor (framel, cv2.COLOR BGR2GRAY)
num_faces =
bounding box.detectMultiScale (gray frame,scaleFactor=1.3,
minNeighbors=5)

for (x, y, w, h) in num faces:

cv2.rectangle (framel, (x, y-50), (x+w, y+h+10), (255, 0, 0),
2)

roi gray frame = gray framely:y + h, x:x + w]

cropped img =
np.expand dims (np.expand dims (cv2.resize(roi gray frame, (48, 48)), -
1), 0)

prediction = emotion model.predict (cropped img)

maxindex = int (np.argmax (prediction))
cv2.putText (framel, emotion dict[maxindex], (x+20, y-60),
cv2.FONT _HERSHEY SIMPLEX, 1, (255, 255, 255), 2, cv2.LINE_AA)
show_text [0]=maxindex
if flagl is None:
print ("Major error!")
elif flagl:
global last framel
last framel = framel.copy ()
pic = cv2.cvtColor (last framel, cv2.COLOR BGR2RGB)
img = Image.fromarray (pic)
imgtk = ImageTk.PhotoImage (image=img)
Imain.imgtk = imgtk
Imain.configure (image=imgtk)
Imain.after (10, show vid)
if cv2.waitKey(l) & OxFF == ord('q'):
exit ()

def show vid2():
frame2=cv2.imread(emoji_dist[show_ text[0]])
pic2=cv2.cvtColor (frame2,cv2.COLOR BGR2RGB)
img2=Image.fromarray (frame2)
imgtk2=ImageTk.PhotoImage (image=img2)
Imain2.imgtk2=imgtk2

Imain3.configure (text=emotion dict[show_text[0]], font=('arial', 45, 'bol
da'))

Imain2.configure (image=imgtk2)
lmain2.after (10, show vid2)

if _name ==
root=tk.Tk ()
img = ImageTk.PhotoImage (Image.open ("logo.png"))
heading = Label (root, image=img,bg="black')

_ main__

heading.pack ()
heading2=Label (root, text="Photo to Emoji",pady=20,
font=('arial', 45, 'bold"'),bg="black', fg="#CDCDCD")
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heading2.pack ()
Ilmain = tk.Label (master=root,padx=50,bd=10)
lmain2 = tk.Label (master=root,bd=10)

Ilmain3=tk.Label (master=root,bd=10, fg="#CDCDCD",bg="black"')
Imain.pack (side=LEFT)

lmain.place (x=50, y=250)

Imain3.pack()

Ilmain3.place (x=960, y=250)

Imain2.pack (side=RIGHT)

Imain2.place (x=900, y=350)

root.title ("Photo To Emoji")

root.geometry ("1400x900+100+10")

root['bg']="'black'

exitbutton = Button (root,
text='Quit', fg="red", command=root.destroy, font=('arial', 25, 'bold')) .pa
ck (side = BOTTOM)

show_vid ()

show vid2 ()

root.mainloop ()

uaaloll
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import numpy as np

import pandas as pd

from sklearn.preprocessing import LabelEncoder, MinMaxScaler
from sklearn.model_selection import train_test_split

from sklearn.metrics import confusion_matrix

from tensorflow.keras.layers import Dense

from tensorflow.keras.optimizers import Adam

from tensorflow.keras.losses import CategoricalCrossentropy
from tensorflow.keras.models import Sequential

from tensorflow.keras.callbacks import EarlyStopping

import random

import matplotlib.pyplot as plt

ublldcgono
o A I Gl Gl Sl e 5w CSV il e 8ke UL e jos
o3> gall Bds I pedd S5 ol aiss (S gmmas rinly sasll o sVl oliss
Al S GG Lkl Slis Ml p sl

df = pd.read_csv('https://cainvas-

static.s3.amazonaws.com/media/user_data/cainvas-admin/drug200.csv')
df


https://cainvas.ai-tech.systems/use-cases/drug-classification-app/

391 dlioll §) 4y :Groc)l ool
Age Sex BP Cholesterol Na_to K Drug
0 23 F HIGH HIGH 25355 Drug¥
1 47 M LOwW HIGH 13.093  drugC
2 47 M LOW HIGH 10.114  drugC
3 28 F MNORMAL HIGH 7.798 drugX
4 61 F LOW HIGH 18.043 DrugY¥
195 56 F LOwW HIGH 11.567 drugC
196 16 M LOW HIGH 12.006 drugC
197 52 M NORMAL HIGH 9.894  drugX
198 23 M NORMAL NORMAL  14.020 drugX
199 40 F LOwW MNORMAL 11.349  drugX
df['Drug'].value_counts()
Drugy¥ 91
drugx 54
drugh 23
drugC 16
drugB 16
Mame: Drug, dtype: intéd

.unbalanced dataset &)l s & UL de jazes odn

dounell dalleoll

bl dcgoao dijlgo
10 Sl (LI de gazes G051 Guios o oy

sdall wld Bl dencd Uslos bisde Jozd (2l LS5 5ale] rupsampling e
(1655 ¢ La) LYl
il Qoboal sde = n &> &6 Cituad S o0 ol il :downsampling e
(16 ba) 1o 5l ms

categories = np.unique(df.Drug.to_list())
df_balanced = pd.DataFrame()

.upsampling Gz (La
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for i in range(len(categories)):
# separating into individual dataframes, one for each class
dfi = df[df['Drug'] == categories[i]]
# resampling
dfi = dfi.sample(91, replace = True)
# appending all to one to form a final balanced dataframe
df_balanced = df_balanced.append(dfi)

df_balanced[ 'Drug'].value_counts()

drugX 91
drugB 91
drugC 91
drugh 91
Drugy 91

Mame: Drug, dtype: intéd

Sl 1SS oy 41 I 5,050 True e sample() = &) Jlm Y dodas (sl 05
o 91 e 455 e df balanced SULII )| (5 sow odowadl suall G &5 IS 3

i S

dugiall el ioll

o 18 3 Ao o i) o8l 30l 850 0500 5 0y JEIL 5 (Bl "Sext” s gos sy Y
JSIn ol B shamn oLi] wnd o gandl @0 By o b SSSTI3] a1 s s L3,
ol o3 ol 3o Biae JI LY e 1 e B 1 e (e o o e
& yizall

dfx = pd.get_dummies(df_balanced[df_balanced.columns[:-1]], drop_first =
True, columns = ['Sex'])

dfx

Age BP Cholesterol Na_to K Sex M

49 28 Low HIGH 19.796 0
172 39 NORMAL NORMAL  17.225 0
178 39 NORMAL HIGH 15.969 1
62 67 Low NORMAL 20,693 1
71 28 NORMAL HIGH 19.675 0
16 69 Low NORMAL  11.455 1
95 36 Low NORMAL  11.424 1
58 60 NORMAL NORMAL  10.091 1
35 46 NORMAL NORMAL 7.285 1

181 58 NORMAL HIGH 13.884 0



alioll g e 1 @rocdl ol

w
©
w

3 yan L] w5 nady b o Sl COSTIB] (Yl el GULE) VLl e 287 3
o el ek o) Bl e T8y BLOYI s el 055 O Sy o -1 e
dls 3True Wl e drop first dedas (ons Geb o A5 G 0y 8 el & shanll

oLl 5 31 s dg2s» 52 LS get dummies()

Gl 8ba 05 b (UL ) Glais 503 (pied e om0l 1 0V s
label encoding 4wl 50 55 one-hot encoding >lw d>ls je 5 s GBS

.5 ponld

1oLl ol Lol 5 LS GUadl ¢ 5 023 BP 5 Cholesterol (s sonll (§53 52 sodl ol e

print("values in BP column:", np.unique(dfx['BP']))
print("values in Cholesterol column:", np.unique(dfx['Cholesterol']))

Values in BP column: ['HIGH' 'LOW' ‘NORMAL']
Values in Cholesterol column: ['HIGH' 'NORMAL']

ke el ol 5 LS' Ul BP 5 Cholesterol (s ol (355 52 sl ol Ja3

le_bp = LabelEncoder()

le_bp.fit(['LOW', 'NORMAL', 'HIGH'])
dfx['BP'] = le_bp.transform(dfx['BP'], )
print("BP classes:", le_bp.classes_)

le_ch = LabelEncoder()

le_ch.fit(['NORMAL', 'HIGH'])

dfx['Cholesterol’'] = le_ch.transform(dfx['Cholesterol'])
print("Cholesterol classes:", le_ch.classes_)

print(dfx)

BP classes: ['HIGH® 'LOW' *NORMAL"]
Cholesterol classes: ['HIGH' 'NORMAL®]
Age BP Cholesterol MNa_to K Sex M

49 28 1 @ 19.796 a
172 39 2 1 17.225 a
178 39 2 @ 15.969 1
62 67 1 1 20.693 1
71 28 2 @ 19.675 2
16 69 1 1 11.455 1
95 36 1 1 11.424 1
58 68 2 1 1@.091 1
35 46 2 1 7.285 1
181 59 2 @ 13.884 2

[455 rows x 5 columns]
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Gy a3 S Ikt @2 6T el ol o5 0y Vo 8,000 a3 o 85 5kes Y oda
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df_cat = pd.get_dummies(df_balanced[ 'Drug'])
df_cat

Drug¥ drugA drugB drugC drugX

49 1 0 0 0 0
172 1 0 0 0 0
178 1 0 0 0 0

62 1 0 0 0 0

71 1 0 0 0 0

16 0 0 0 0 1

95 0 0 0 0 1

58 0 0 0 0 1

35 0 0 0 0 1
181 0 0 0 0 1

# defining the input and output columns to separate the dataset in the Llater
cells.

input_columns = dfx.columns.to_list()
output_columns = df_cat.columns.to_list()

print("Number of input columns: ", len(input_columns))
#print("Input columns: ", ', '.join(input_columns))

print("Number of output columns: ", len(output_columns))
#print("Output columns: ", ', '.join(output_columns))

Number of input columns: 5
Number of output columns: 5

for i in output_columns:
dfx[i] = df_cat[i]

del df_cat

dfx
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Age BP Cholesterol Na to K Sex M DrugY drugA drugB drugC drugX

49 28 1 0 19.796 0 1 0 0 0 0
172 3% 2 1 17.225 0 1 0 0 0 0
178 3% 2 0 15.969 1 1 0 0 0 0

62 67 1 1 20.693 1 1 0 0 0 0

71 28 2 0 19.675 0 1 0 0 0 0

16 69 1 1 11.455 1 0 0 0 0 1

95 36 1 1 11.424 1 0 1] 0 0 1

58 60 2 1 10.091 1 0 0 0 0 1

35 48 2 1 7.285 1 0 0 0 0 1
181 59 2 0 13.884 0 0 1] 0 0 1

455 rows x 10 columns

wjadlg JuiA Ul oy 6
oo sdlocoyl Ole sz JI UL S| e 10-10-80 & el
dadlaadl e dosed (Ol peadly MU Y 5 X ) oS 2 (.., ool sl

# Splitting into train, val and test set -- 80-10-10 split

# First, an 80-20 split
train_df, val_test_df = train_test_split(dfx, test size = 0.2, random_state =
13)

# Then split the 20% into half
val _df, test df = train_test_split(val_test df, test_size = 0.5, random_state
= 13)

print("Number of samples in...")
print("Training set: ", len(train_df))
print("validation set: ", len(val_df))
print("Testing set: ", len(test_df))

Number of samples in...
Training set: 364
Validation set: 45
Testing set: 46

e 46 s LY e yamns e

# Splitting into X (input) and y (output)

Xtrain, ytrain = np.array(train_df[input_columns]),
np.array(train_df[output_columns])

Xval, yval = np.array(val_df[input_columns]),
np.array(val_df[output_columns])
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Xtest, ytest = np.array(test_df[input_columns]),
np.array(test_df[output_columns])

Al DB God W 3hee VI 0 el ] oy Jams dific DUy 5] At e dibls-3
oil) @3V ol 53V ol e el L) D -max ] o35 3151 s Koy
(Gl 3 max-1 «min-0) 83wl

# Each feature has a different range.
# Using min_max_scaler to scale them to values in the range [0,1].

min_max_scaler = MinMaxScaler()

# Fit on training set alone
Xtrain = min_max_scaler.fit_transform(Xtrain)

# Use it to transform val and test input

Xval = min_max_scaler.transform(Xval)
Xtest = min_max_scaler.transform(Xtest)

e sazes (il .sklearn.preprocessing sd>3 MinMaxScaler dls el oo

o2 Loy 23 potdl )5+ 13T gy o) 5 L5 1 o 3 i 1 UL o2 gyl
el S Gl MinMaxScaler (3180585 «blsl peied 01531 LSV plasea

M SBLI Sl pares o GOBLII ool pgmeall 3 gl plidinal o2y
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model = Sequential([
Dense (1024, activation = 'relu', input_shape = Xtrain[@].shape),
Dense(512, activation = 'relu'),
Dense (256, activation = 'relu'),
Dense(64, activation = 'relu'),
Dense(len(output_columns), activation = 'softmax')
D
cb = [EarlyStopping(monitor = 'val_loss', patience=8,
restore_best_weights=True)]
model . summary ()
Model: "sequential”
Layer (type) Output Shape Param #
dense (Dense) (None, 1@24) 6144
dense_1 (Dense) (None, 512) 524808
dense_2 (Dense) (None, 256) 131328
dense_3 (Dense) {(None, B84) 16448
dense_4 (Dense) (None, 5) 325

Total params: 679,845
Trainable params: 679,845
Mon-trainable params: @
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.callbacks

&3gol Ly yaig GLon

model.compile(optimizer=Adam(0.01), loss=CategoricalCrossentropy(),

metrics=['accuracy'])

history = model.fit(Xtrain, ytrain, validation_data = (Xval, yval),
epochs=64, callbacks=cb)

12/12 [ ]-0s
Epach 26/64
12/12 [ ]-0s
Epach 27/64
12/12 [ ]-0s
Epoch 28/64
12/12 [ ]-0s
Epach 29/64
12/12 [ ]-0s

3ms/step -

3ms/step -

3ms/step -

3ms/step -

3ms/step -

model.evaluate(Xtest, ytest)

2/2 [

loss: ©.1079 -

loss: 9.0567 -

loss: 9.93%4 -

loss: ©.1038 -

loss: 9.9453 -

1.0000

] - os

accuracy: ©.9615 - val_loss: ©.1907 - val_accuracy: ©.9556
accuracy: ©.9863 - val _loss: ©.0198 - val_accuracy: 1.000@
accuracy: ©.9863 - val_loss: ©.0048 - val_accuracy: 1.0000
accuracy: ©0.9780 - val_loss: ©.0210 - val_accuracy: 1.0000

accuracy: ©.9918 - val_loss: ©.0955 - val_accuracy: 0.9778

23g.0Jl 4L0)

Ims/step - loss: ©.0076 - accuracy:

Wi Ul 8gano

cm = confusion_matrix(np.argmax(ytest, axis = 1),

np.argmax(model.predict(Xtest), axis = 1))

cm = cm.astype('float') / cm.sum(axis=1)[:, np.newaxis]

for i in range(cm.shape[1]):

for j in range(cm.shape[0@]):

plt.text(j, i, format(cm[i, j],

color="black")

plt.imshow(cm, cmap=plt.cm.Blues)

.2f"), horizontalalignment="center",
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def plot(history, variable, variablel):
plt.plot(range(len(history[variable])), history[variable])
plt.plot(range(len(history[variablel])), history[variablel])
plt.title(variable)
plt.legend([variable, variablel])

plot(history.history, "accuracy", "val_accuracy")

accuracy
104 =)
A /

0.9 1

0d 4

0.7 1

0.6 1

0.5 4 = aCcuracy
val_accuracy

0 5 10 15 20 5
plot(history.history, "loss", "val_loss")

loss

14 | — loss
121
10 1
0.5
0.6 1
0.4 4

0.2 4

0.0 4

&l
45l piall HleaYl ol wle e olgos dad

gender = ['M', 'F']

def print_sample(x):
print("\nSample:")
sample = np.array(test_df)[x]
print("Age :", sample[0])
print("Sex :", gender[int(sample[4])])
print("Na to K ratio :", sample[3])
print("BP :", le_bp.classes_[int(sample[1])])
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print("Cholesterol :
print()

, le_ch.classes_[int(sample[2])])

# pick random test data sample from one batch
X = random.randint(@, len(Xtest) - 1)

print_sample(x)

output = model.predict(Xtest[x].reshape(1, -1)) # getting output; input
shape (256, 256, 3) --> (1, 256, 256, 3)

pred = np.argmax(output[0]) # finding max

print("Predicted: ", output_columns[pred]) # Picking the Llabel from
class_names base don the model output

output_true = np.array(ytest)[x]
print("True: ", output_columns[np.argmax(output_true)])
print("Probability: ", output[@][pred])

Sample:

Age : 59.0

Sex : F

Na to K ratio : 13.935
BP : HIGH

Cholesterol : HIGH

Predicted: drugB
True: drugB
Probability: ©.99355537
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Classification on Organic Compounds using Deep Learning
SLS | Caas 4 Keras s TensorFlow plsal; o Lollasl L 35 Ll
Non-Musk s & sl Musk Glws &S0 b Ll e L yunll

Waall

oo b 3l o DS a8 & podaal) LS el iy G Gl (Wl 23 505 2 )
ol ol SaSas O gy sy AR pliiinly

sl il sllaiol

o L o b Sl 0555 Ol o el )3

.(Keras (- Tensorflow ) (el () ol .2

wblwldcgono
https://datahub.io/machine-learning/musk: ULl de sozes o) Jasl

(UL e J guasd]

# get data file
lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-

admin/musk.csv"
PN

--2021-07-13 11:06:24-- https://cainvas-
static.s3.amazonaws.com/media/user_data/cainvas-admin/musk.csv
Resolving cainvas-static.s3.amazonaws.com (cainvas-
static.s3.amazonaws.com)... 52.219.66.124

Connecting to cainvas-static.s3.amazonaws.com (cainvas-
static.s3.amazonaws.com)|52.219.66.124|:443... connected.

HTTP request sent, awaiting response... 200 OK

Length: 4622724 (4.4M) [text/csv]

Saving to: ‘musk.csv’

14 gllodl oleSdl sl ol

# Import the required Libraries
import tensorflow as tf

import pandas as pd

import matplotlib.pyplot as plt

UV O Wy o

# read the csv file
dataset = pd.read_csv('musk.csv')
dataset.head()


https://datahub.io/machine-learning/musk
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HUSESEN

ID molecule_ name conformation_name f1 f2 3 fa f5 fé f7 .. f158 f159 f160 f161 f162 f163 f164 f165 166 class

[ MUSK-211 211.1+1 46 -108 -60 -69 -117 49 38 .. -308 52 = 39 126 156 -50 -112 96 1
1 2 MUSK-211 211_1+10 41 -188 -145 22 -117 -6 57 .. -59 -2 52 103 136 169 -61 -136 79 1
2 3 MUSK-211 211_1+11 46 -194 -145 28 -117 73 57 .. -134 -154 57 143 142 165 67 -145 39 1
3 4 MUSK-211 211.1+12 41 -188 -145 22 -117 -7 57 .. -60 -4 52 104 136 168 -60 -135 80 1
4 5 MUSK-211 211_1+13 41 -188 -145 22 -117 -7 57 .. -60 -4 52 104 137 168 -60 -135 80 1

Gblul @l dalle ol

X = dataset.iloc[:, 3:-1].values
y = dataset.iloc[:, -1].values

# Scaling

from sklearn.preprocessing import StandardScaler
ss = StandardScaler()

X = ss.fit_transform(X)

Juialg wyjai wbly JI euwud i
from sklearn.model_selection import train_test split
X_train, X_test, y train, y test = train_test_split(X, y, test _size = 0.3,
random_state = 42)

X_train.shape,y train.shape
:cwbrjiud|

((4618, 166), (4618,))
alhong awJaig eagodl LU
model = tf.keras.models.Sequential([
tf.keras.layers.Dense(33, input_shape=(166,),

activation=tf.nn.tanh),
tf.keras.layers.Dense(1, activation=tf.nn.sigmoid)

1

model. summary()

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

# Save the model
model.save("Simple ANN.h5")

HUSESEN

Epoch 1/15

145/145 [ ] - ©s 2ms/step - loss: 0.4147 -
accuracy: 0.8367 - val_loss: ©.2794 - val_accuracy: 0.9146

Epoch 2/15

Sy A == —————————————— ] - s 2ms/step - loss: 0.2333 -
accuracy: 0.9299 - val loss: 0.2037 - val_accuracy: 0.9293

Epoch 3/15

Sy A == —————————————— ] - s 2ms/step - loss: 0.1808 -
accuracy: 0.9415 - val loss: 0.1635 - val_accuracy: 0.9500

Epoch 4/15

145/145 [============================o= ] - @s 2ms/step - loss: ©0.1522 -

accuracy: 0.9511 - val loss: ©.1428 - val_accuracy: 0.9545
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Epoch 5/15

145/145 [ ======] - @s 2ms/step - loss: 0.1317 -
accuracy: 0.9580 - val_loss: 0.1245 - val_accuracy: 0.9626

Epoch 6/15

145/145 [ ======] - @s 2ms/step - loss: 0.1162 -
accuracy: 0.9643 - val_loss: 0.1204 - val_accuracy: 0.9581

Epoch 7/15

145/145 [ ======] - @s 2ms/step - loss: 0.1027 -
accuracy: 0.9664 - val_loss: 0.1113 - val_accuracy: 0.9616

Epoch 8/15

145/145 [ ======] - @s 2ms/step - loss: 0.0929 -
accuracy: 0.9701 - val_loss: ©.0969 - val_accuracy: 0.9677

Epoch 9/15

145/145 [ =] - @s 2ms/step - loss: ©.0829 -
accuracy: 0.9729 - val_loss: 0.0874 - val_accuracy: 0.9737

Epoch 10/15

145/145 [ ======] - @s 2ms/step - loss: 0.0766 -
accuracy: 0.9729 - val_loss: 0.0821 - val_accuracy: 0.9747

Epoch 11/15

145/145 [
accuracy: 0.
Epoch 12/15
145/145 [

9786

val_loss: ©.

accuracy: 0.
Epoch 13/15
145/145 [

9816

val_loss: O.

accuracy: 0.
Epoch 14/15
145/145 [

9827

val_loss: O.

======] - @s 2ms/step - loss:

- val_accuracy: 0.9753

======] - @s 2ms/step - loss:

- val_accuracy: 0.9788

======] - @s 2ms/step - loss:

- val_accuracy: 0.9783

======] - @s 2ms/step - loss:

.0695

.0627

.0584

.0511

accuracy: 0.9864 - val_loss: 0.0618 - val_accuracy: 0.9803

Epoch 15/15

145/145 [ ======] - @s 2ms/step - loss: 0.0471 -
accuracy: 0.9857 - val_loss: 0.0554 - val_accuracy: 0.9833

ol g i
validation loss dowall ;o Gasedl Uas Jles loss Uasl

# train_Lloss vs Val_loss

from matplotlib import pyplot as plt
plt.plot(history.history['loss'])
plt.plot(history.history['val_loss'])
plt.title('model loss')
plt.ylabel('loss")
plt.xlabel('epoch')
plt.legend(['train’,
plt.show()

'validation'], loc='upper left')

HEHESEIN

model loss
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validation accuracy &)l ;o Gasell 85 lis accuracy )

# train_accuracy vs val_accuracy

from matplotlib import pyplot as plt
plt.plot(history.history[ 'accuracy'])
plt.plot(history.history['val_accuracy'])
plt.title('model accuracy')

plt.ylabel('acc"')

plt.xlabel('epoch")

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

model accuracy

pgg{ — tain
validation

096

094

092

acc

090

088

086

084

epoch
@3gol d8n

# accuracy and loss
model.evaluate(X_test, y_test)

il el

62/62 [ ] - @s 951us/step - loss: 0.0554 -
accuracy: 0.9833

gl

y_pred = model.predict(X_test)
y_pred[5:10]

il el

array([[8.6293503e-04],
[4.8145223e-01],
[3.1779730e-03],
[2.4487602e-03],
[2.7712667e-04]], dtype=float32)

y_predl = []
for element in y pred:
if element > 0.5:
y_predl.append(1)
else:
y_predl.append(9)
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y_pred1[25:40]

ol el

[6, 0, 0, 0, 0, 0, 0, 0, @, @, 1, @, @, 0, O]

y_test[25:40]

array([@, ©, 6, ©, 0, @, 0, 0, 0, 0, 1, 0, 0, 0, 0])
.w\ﬁa\ﬂ@u}utﬁum@;giu&u

il ) 6i

# print the classification report
from sklearn.metrics import classification_report, confusion_matrix
print(classification_report(y_test,y_predl))

il ool

precision recall fl-score support
0 0.98 1.00 0.99 1673
1 0.98 0.91 0.94 307
accuracy 0.98 1980
macro avg 0.98 0.95 0.97 1980
weighted avg 0.98 0.98 0.98 1980

oJlaJlalny A

import seaborn as sn
cm = tf.math.confusion_matrix(labels = y test, predictions =y predl)

plt.figure(figsize = (10,8))
sn.heatmap(cm, annot = True, fmt = 'd")
plt.xlabel("predicted")
plt.ylabel("actual")

HEHESEIN
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uaraloldl
iiez) Keras 5 TensorFlow elisenl L ol bl ANN oy Led A

798 JI s @5 e Lo g hendl 2 [ Sl LS s
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https://cainvas.ai-tech.systems/use-cases/organic-compounds-classifier-app/
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Colorize §roclloldcilolaaiwlagwilg yAaull jgnll gli (47
Black & White Images using Deep Learning
032 B el 5 g Yls G Vb 5 sall 5 85 )N Goeall ol 00 S

M o & 5he 85500 35 O ENUC SENN PRS-V F SPRPIN ER I SP [N g
Azaall Lraall OpenCV 80 pliswaly ¢ 5 12l

TechVidvan

:L*a*b gl =LAl
RGB Jo gl £33 43 ) dle Ll L] s 1 L*a*b 5 501 Lzl dny (RGB s
(ol gl O 5SS S

A sl eds 3Ll e

ol a3l Jred sl odn tasls e

oYy GyYI sk oda s ibals e

Ob Gl Laas Lals (85, pall e g3 ) o sz e o coda sl sladl B
L s pted deeSla ST L%a%b oyl s Lol
:6dAuioll g e

2 Deep Learning Project -

vvvvvv

Colorize Black & White Images with Python
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C)J&'\g JB-sY 650 U,JLJJQJL, b a%;LL;...:U L el Aeadl Ol lus LS
.é;LaJJ\

S Ll oo ) OpenCV DNN &y pddeniw dda el ) e B
LS el Lald plidennly Loandl B020 oyl o ImageNet ULy 4 yazes
Abdgans OLLSb s awlgdy Js)

:6J II L,kj.g-u Cg 3 . "- .. CJI I .
Prototxt iles G 4x)d5 o3 caffe 75500 plicion 035uYl5 GVl 5 pall skl
.NumPy iy

Gty oSN 5850 B 55 numpy il p 55 1 prototxt ils sdow

.numpy

.clowll galot g0 Ja Jocsoé :1 6ghnall

mkdir models
g caffemodel wlo JujiiJ 6l yolgll Jufiity dg jlaall aisl :2 6ghall

.NumPy «log prototxt

wget
https://github.com/richzhang/colorization/blob/master/colorization/res
ources/pts_in hull.npy?raw=true -O ./pts_in hull.npy

wget
https://raw.githubusercontent.com/richzhang/colorization/master/colori
zation/models/colorization deploy v2.prototxt -O
./models/colorization deploy v2.prototxt

wget

http://eecs.berkeley.edu/~rich.zhang/projects/2016 colorization/files/
demo_v2/colorization release v2.caffemodel -0
./models/colorization release v2.caffemodel

2120J2g4Jl gnllg python image colorization.py wlo clivl 08 :3 gl
oLl wighall 8
iAol al il :4 6gaAll

import numpy as np

import cv2 as cv
import os.path

:caffemodel Jiv-j 5}.&\) u.u‘}!b 555l 131155 o]l
frame = cv.imread(“ test image path ")
numpy file = np.load('./pts_in hull.npy')
Caffe net =

cv.dnn.readNetFromCaffe ("./models/colorization deploy v2.prototxt",
"./models/colorization_release v2.caffemodel")


https://caffe.berkeleyvision.org/model_zoo.html
https://caffe.berkeleyvision.org/model_zoo.html
https://caffe.berkeleyvision.org/model_zoo.html
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:caffe 2g.0J ()l Cilén @Al :6 6ginAll
numpy file = numpy file.transpose () .reshape(2, 313, 1, 1)

Caffe net.getlLayer (Caffe net.getLayerId('class8 ab')) .blobs =
[numpy file.astype (np.float32)]
Caffe net.getlLayer (Caffe net.getLayerId('conv8 313 rh')).blobs =

[np.full([1l, 313], 2.606, np.float32)]

‘laoan jucig L 8l glyaiwl :7 dglhall
input width = 224
input height = 224

rgb _img = (framel:,:,[2, 1, 0]] * 1.0 / 255).astype (np.float32)
lab img = cv.cvtColor (rgb img, cv.COLOR RGB2Lab)
1 channel = lab img[:,:,0]

1 channel resize = cv.resize(l _channel, (input width, input height))
1 channel resize -= 50

10l hdng ab 6LLS @dg) :8 6ginhAll

Caffe net.setInput (cv.dnn.blobFromImage (1 _channel resize))
ab_channel = Caffe net.forward() [0,:,:,:].transpose((1,2,0))

(original height,original width) = rgb img.shape[:2]

ab_channel us = cv.resize(ab_channel, (original width,

original_ height))

lab _output =

np.concatenate ((1_channel([:,:,np.newaxis],ab channel us),axis=2)

bgr output = np.clip(cv.cvtColor (lab output, cv.COLOR Lab2BGR), 0, 1)

cv.imwrite ("./result.png", (bgr output*255).astype (np.uint8))

gLl
3oy g5 D13 55500 Slear 00k e Loty 03 Gl Wl gare ez OV (3
Losls HlesY

python3 image colorization.py

TechVidvan

:6uoguu Plpasiinell danlg ag4
8y geall o gl Al 3 6Bl s U1 Gaall . Jloudl LI dgui. py ddr 0 gl ik Lol o3

import tkinter as tk
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from tkinter import *

from tkinter import filedialog
from PIL import Image, ImageTk
import os

import numpy as np

import cv2 as cv

import os.path

numpy file = np.load('./pts_in hull.npy")

Caffe net =

cv.dnn.readNetFromCaffe ("./models/colorization deploy v2.prototxt",
"./models/colorization_release v2.caffemodel")

numpy file = numpy file.transpose().reshape(2, 313, 1, 1)

class Window (Frame) :
def init (self, master=None):
Frame. 1init_ (self, master)

self.master = master

self.pos = []

self.master.title ("B&W Image Colorization™)
self.pack (£1i11=BOTH, expand=1l)

menu = Menu(self.master)
self.master.config (menu=menu)

file = Menu (menu)

file.add command(label="Upload Image",
command=self.uploadImage)

file.add command(label="Color Image", command=self.color)

menu.add cascade (label="File", menu=file)

self.canvas = tk.Canvas(self)
self.canvas.pack (fill=tk.BOTH, expand=True)
self.image = None

self.image2 = None

labell=Label (self, image=1img)
labell.image=img
labell.place (x=400,y=370)

def uploadImage (self):
filename = filedialog.askopenfilename (initialdir=os.getcwd())
if not filename:
return
load = Image.open (filename)

load = load.resize( (480, 360), Image.ANTIALIAS)

if self.image is None:
w, h = load.size
width, height = root.winfo width(), root.winfo height ()
self.render = ImageTk.PhotoImage (load)
self.image = self.canvas.create image((w / 2, h / 2),
image=self.render)

else:
self.canvas.delete (self.image3)
w, h = load.size
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width, height = root.winfo screenmmwidth(),
root.winfo screenheight ()

self.render2 = ImageTk.PhotoImage (load)
self.image2 = self.canvas.create image((w / 2, h / 2),
image=self.render2)

frame = cv.imread (filename)

Caffe net.getlLayer (Caffe net.getLayerId('class8 ab')) .blobs =
[numpy file.astype (np.float32)]

Caffe net.getlLayer (Caffe net.getLayerId('conv8 313 rh')) .blobs

= [np.full([1l, 313], 2.606, np.float32)]

input width = 224
input _height = 224

rgb _img = (frame[:,:,[2, 1, 0]] * 1.0 /

255) .astype (np.float32)
lab img = cv.cvtColor (rgb img, cv.COLOR RGB2Lab)
1 channel = lab _img[:,:,0]

1 channel resize = cv.resize(l channel, (input width,
input height))
1 channel resize -= 50

Caffe net.setInput (cv.dnn.blobFromImage (1 channel resize))
ab channel = Caffe net.forward() [0,:,:,:].transpose((1,2,0))

(original height,original width) = rgb img.shape[:2]
ab_channel us = cv.resize(ab_channel, (original width,
original height))
lab output =
np.concatenate ((1 _channel([:, :,np.newaxis],ab channel us),axis=2)
bgr output = np.clip(cv.cvtColor (lab output,
cv.COLOR Lab2BGR), 0, 1)

cv.imwrite ("./result.png", (bgr output*255).astype (np.uint8))

def color(self):

load = Image.open("./result.png")
load = load.resize((480, 360), Image.ANTIALIAS)

if self.image is None:

w, h = load.size
self.render = ImageTk.PhotoImage (load)
self.image = self.canvas.create image((w / 2, h/2),

image=self.render)
root.geometry ("%dx%d" % (w, h))
else:
w, h = load.size
width, height = root.winfo screenmmwidth(),
root.winfo_screenheight ()

self.render3 = ImageTk.PhotoImage (load)

self.image3 = self.canvas.create image((w / 2, h / 2),
image=self.render3)

self.canvas.move (self.image3, 500, O0)
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root = tk.Tk()

root.geometry ("$dx%d" $ (980, 600))

root.title ("B&W Image Colorization GUI")

img = ImageTk.PhotoImage (Image.open ("logo2.png"))

app = Window (root)

app.pack (£il11=tk.BOTH, expand=1l)
root.mainloop ()

uai Lol

Vb 5all o5l Goae ok st fLi) LAST ) kel el 1 1 S5
sl oy o8 LIS 0L Lo 0555 3Ll s L¥a*b g sl oLl Yol ol oty 55315
gy an Vb gl cp ol ks 2485 s
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logos Groc)l pdcdl pladaiwl daylail alollc)l wiini (48
classification using deep learning

Burger King, McDonalds, Other, Starbucks, ) wl,xidl -0 dales ¢! 516 Dla
Sdsdeedl 5 S gazs 52l CNIN Lisdsensl 4 . (Subway, KFC

Sl L5y M- e Ll Ddle 6l Lass 8y seall Ol 13) Ly Tosedl 1 Ly
.(:quq>2§¢i ﬂJﬁﬁ;»p

;A oJl al il

import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import backend as K

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

from tensorflow.keras.optimizers import Adam, Adamax

from tensorflow.keras.metrics import categorical_crossentropy

from tensorflow.keras import regularizers

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.models import Model, load _model, Sequential
import numpy as np

import pandas as pd

import shutil

import time

import cv2 as cv2

from tqdm import tqdm

from sklearn.model_selection import train_test_split

import matplotlib.pyplot as plt

from matplotlib.pyplot import imshow

import os

import seaborn as sns

sns.set_style('darkgrid")

from PIL import Image

from sklearn.metrics import confusion_matrix, classification_report
from IPython.core.display import display, HTML

;b e goan néA Elé

lwget https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/logos3.zip

lunzip -qo logos3.zip

# zip folder is not needed anymore

I'rm logos3.zip

:bludd aduedl daleoll
a4l &)
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directory = "logos3/train"
Name=[]
for file in os.listdir(directory):
Name+=[file]
print(Name)
print(len(Name))
brand_map = dict(zip(Name, [t for t in range(len(Name))]))
print(brand_map)
r_brand_map=dict(zip([t for t in range(len(Name))],Name))

HUSESEN

{'Burger King': @, 'McDonalds': 1, '.DS_Store': 2, 'Other': 3, 'Starbucks':
4, 'Subway': 5, 'KFC': 6}

:ublldecgono oo Jogrll yacs yaje
Brand = 'logos3/train/Starbucks’
import os
sub_class = os.listdir(Brand)

fig = plt.figure(figsize=(10,5))

for e in range(len(sub_class[:10])):
plt.subplot(2,5,e+1)
img = plt.imread(os.path.join(Brand,sub_class[e]))
plt.imshow(img, cmap=plt.get_cmap('gray"'))
plt.axis('off")

sanpuens corvil
T . .

uo g8l drcgoang wyjaidregoro Jlwyjyall wbly decgono odutdi
:aanll

img_datagen = ImageDataGenerator(rescale=1./255,

vertical_flip=True,

horizontal_ flip=True,

rotation_range=40,

width_shift_range=0.2,

height_shift_range=0.2,
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zoom_range=0.1,
validation_split=0.2)

test_datagen = ImageDataGenerator(rescale=1./255)

train_generator = img_datagen.flow_from_directory(directory,
shuffle=True,
batch_size=32,
subset="training',
target_size=(100, 100))

HUSESEN

Found 1393 images belonging to 6 classes.

Found 345 images belonging to 6 classes.

sl @agodl wyyai
model = Sequential()

model.add(Conv2D(filters=32, kernel_size=(3,3),input_shape=(100,100,3),
activation='relu', padding = 'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding
‘same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding
'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel_size=(3,3), activation='relu', padding
'same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Conv2D(filters=64, kernel _size=(3,3), activation='relu', padding
‘same'))

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

model.add(Dropout(0.3))

model.add(Conv2D(filters=64, kernel _size=(3,3), activation='relu', padding
‘same'))
model.add(MaxPooling2D(pool_size=(2, 2)))

model.add(Flatten())
model.add(Dense(256))
model.add(Activation('relu'))
model.add(Dropout(0.5))
model.add(Dense(6))

# model .add(Dense(Len(brand_map)))
model.add(Activation('softmax"'))

model. summary()
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Model: "sequential"®

HUSESEN

Layer {(type) Output Shape Param #
comva (Comm)  (lone, 100, 100, 32 o8
max_pooling2d (MaxPooling2D) (Mone, 58, 5@, 32) @
conv2d_1 (Conw2D) (Mone, 5@, 5@, &4) 18495
max_pooling2d_1 (MaxPooling2 (Mone, 25, 25, &4) @
conv2d_2 (Conw2D) (Mone, 25, 25, &4) 36928
max_pooling2d_2 (MaxPooling2 (Mone, 12, 12, &4) @
conv2d_3 (Conw2D) (None, 12, 12, &4) 36928
max_pooling2d_3 (MaxPooling2 (Mone, 6, 6, G64) @
conv2d_4 (Conwv2D) (None, &6, 6, G64) 36928
max_pooling2d_4 (MaxPooling2 (Mone, 3, 3, 64) @
dropout (Dropout) (Mone, 3, 3, G64) @
conv2d_5 (Conw2D) (Mone, 3, 3, G64) 36928
max_pooling2d_5 (MaxPooling2 (Mone, 1, 1, &4) @
flatten (Flatten) (None, &4) @

dense {(Dense) (Mone, 236) 16648
activation (Actiwvation) (Mone, 236) @
dropout_1 {Dropout) (Mone, 236) @
dense_1 (Dense) (None, &) 1542
activation_1 {(Activatiaon) (None, &) @

Total params: 185,286
Trainable params: 185,286

Non-trainable params: @

model.compile(optimizer="adam",

loss="categorical_crossentropy’,

12390l 1y Jaig Lo
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metrics=["'accuracy'])

history = model.fit(train_generator,

validation_data=valid_generator,batch_size= 32,epochs=50)

44744 [
Epoch 46/5@

44744 [
Epoch 47/5@
44544 [

Epach 4&/5@
44544 [

Epoch 49/5@
44544 [

Epoch 5@/5@
44584 [

976ms/step -
945ms/step -
972ms/step -
975ms/step -
966ms/step -

941ims/step -

loss:

loss:

loss:

loss:

loss:

loss:

plt.plot(history.history[ 'accuracy'])
plt.plot(history.history['val_accuracy'])
plt.xlabel('Epoch")
plt.ylabel('Accuracy")
plt.title('Training and validation accuracy')

plt.show()

©.2197 - accuracy:

©.2045 - accuracy:

©.2034 - accuracy:

©.1802 - accuracy:

9.2496 - accuracy:

9.2247 - accuracy:

9.9289 -

9.9318 -

9.9354 -

9.9361 -

9.9186 -

8.9275 -

val_loss:
val_loss:
val_loss:
val_loss:
val_loss:

val_loss:

Training and validation accuracy

training_accuracy = history.history['loss"']
validation_accuracy = history.history['val_loss"']

plt.plot(training_accuracy,
plt.plot(validation_accuracy,

9.4822 -

9.3585 -

9.5845 -

9.4730 -

9.5839 -

9.5120 -

HUSESEN

val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:

val_accuracy:

9.8241

9.8899

9.8522

9.8319

9.8348

9.8435

:auluniedl rouw

10 20 ] 40
Epoch
'r', label = 'training loss')
'b', label = 'validation loss')

plt.title('training and test loss')
plt.xlabel('epochs")
plt.ylabel('loss")

plt.legend()

plt.show()



417 o Ul i e 1 Grocdl ol

training and test loss

16

— training loss
14 —— validation loss
12

10

loss

0a
06
04

02

0 10 20 30 40 50
epochs

# from tensorflow.keras.models import Load_1img
from tensorflow.keras.preprocessing.image import load_img
load_img("logos3/test/McDonalds/armada_image_755.jpg" ,target_size=(180,180))

# from tensorflow.keras import image

from tensorflow.keras.preprocessing import image

test_image = image.load_img('logos3/test/KFC/armada_image_169.jpg"',
target_size = (100, 100))

test_image = image.img_to_array(test_image)

test_image = np.expand_dims(test_image, axis = 0)

result = model.predict(test_image)

print(result)

HUSESEN

[[1. 0. 0. 0. 0. 0.]]

La ) S bl


https://cainvas.ai-tech.systems/notebooks/details/?path=Sanskar__02/logos.ipynb
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Heartbeat Anomaly Detection using Deep Learning

s U a3 ke 17.9 Jlom ©pon bl ol dediie 0yl i) G
&l BLees) 5 el o e s ‘C::lrdiovascular Diseases & yold) &e 5315 il 5! o
2l e Sy 5 8 S il o BB Y] et (5 15) s I o s Sy

wbluwll dcgono al il
lwget -N "https://cainvas-static.s3.amazonaws.com/media/user_data/cainvas-
admin/heart.zip"
lunzip -qo heart.zip
I'rm heart.zip

au g Al A oJl al il

# Pandas
import pandas as pd

# Scikit Learn

from sklearn.model_selection import train_test_split

from sklearn.metrics import classification_report, accuracy_score,
confusion_matrix

from sklearn.preprocessing import LabelEncoder

from sklearn.utils import shuffle

from sklearn.utils import class_weight

# Keras

from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation, Flatten
from keras.layers import Convolution2D, Conv2D, MaxPooling2D,
GlobalAveragePooling2D

from keras.utils import to_categorical

from keras.optimizers import Adam

# Audio
import librosa
import librosa.display

# Plot

%matplotlib inline

%pylab inline

import matplotlib.pyplot as plt

%config InlineBackend.figure_format = ‘retina’

# Utility

import os

import glob

import numpy as np
from tqdm import tqdm
import itertools

# To ignore any warnings

import warnings
warnings.filterwarnings("ignore")

# gather software versions
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import tensorflow as tf; print('tensorflow version: ', tf._ version_ )
import keras; print('keras version: ',keras._ version_ )

# If any warning pops up run the cell again.There is nothing to worry about.
@bl éegoao cli
dataset = []
for folder in ["heart/set_a/**"]:
for filename in glob.iglob(folder):
if os.path.exists(filename):
label = os.path.basename(filename).split("_")[0]
# skip audio smaller than 4 secs
if librosa.get_duration(filename=filename)>=4:
if label not in ["Aunlabelledtest"]:
dataset.append({
"filename": filename,
"label": label

9]
dataset = pd.DataFrame(dataset)

bl Judai

s U b s Sl e g8l )l e Ll e AN UL e pazes 0555
Normal

Murmur

Artifact
Extrahls

S

1oLl Z.owc)'jséf' Uges

dataset.info()

plt.figure(figsize=(12,6))

dataset.label.value_counts().plot(kind="bar"', title="Dataset distribution")
plt.show()

Dataset distribution

25

20

10

murmur
normal
artifact

extrahls
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# parent folder of sound files
INPUT_DIR="heart"

# 16 KHz

SAMPLE_RATE = 16000

# seconds
MAX_SOUND_CLIP_DURATION=12

set_a=pd.read_csv(INPUT_DIR+"/set_a.csv")
set_a.head()
set_a.info()

train_ab=set_a
train_ab.describe()

sublabel

count 0.0
mean NaN
std NaN
min NaN
25% NaN
50% NaN
75% NaN
max NaN

#get all unique Llabels
nb_classes=train_ab.label.unique()

print("Number of training examples=", train_ab.shape[@], " Number of
classes=", len(train_ab.label.unique()))

print (nb_classes)

Number of training examples= 176 Number of classes= 5

['artifact' 'extrahls' 'murmur' ‘normal' nan]

print('Minimum samples per category = ', min(train_ab.label.value_counts()))
print(‘'Maximum samples per category = ', max(train_ab.label.value_counts()))

19
40

Minimum samples per category
Maximum samples per category
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Normal daJla
e ol I & (5 o Ay Bonh I8 Ol gl x5 Normal' 241
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S8 Tub”

normal_file=INPUT_DIR+"/set_a/normal_ 201106111136.wav"

# Load use wave

import wave

wav = wave.open(normal_file)

print(“Sampling (frame) rate = ", wav.getframerate())
print("Total samples (frames) = ", wav.getnframes())
print("Duration = ", wav.getnframes()/wav.getframerate())

Sampling (frame) rate = 44100
Total samples (frames) = 218903
Duration = 4.963786848072562

# Load using Librosa

y, sr = librosa.load(normal_file, duration=5) #default sampling rate is 22
HZ

dur=librosa.get_duration(y)

print ("duration:", dur)

print(y.shape, sr)

duration: 4.963809523809524
(109452,) 22050

# Librosa plot
plt.figure(figsize=(16, 3))
librosa.display.waveplot(y, sr=sr)

0 05 1 15 2 25 3 35 4 45
Time
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Murmur dla

dl G aas Bl 5l e T as Sl 5l slo s dla 87 ) S Ll b @ g0
o0 0555 Ol e " Tub" 5 "dub” (o (2) 51 7dub” 5 "Tub" (o (1) 1ol pend ol
Sdub” 5 "Tub” St e o das Lz s «cdill LRS! e dodall 51

# murmur case
murmur_file=INPUT_DIR+"/set_a/murmur__201108222231.wav"
y2, sr2 = librosa.load(murmur_file,duration=5)
dur=librosa.get_duration(y)

print ("duration:", dur)

print(y2.shape,sr2)

duration: 4.963809523809524
(110250,) 22050

# show it
plt.figure(figsize=(16, 3))
librosa.display.waveplot(y2, sr=sr2)

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

Time

Artifact

Jridl 3555 o S5 Blas (ikseadl S50l s drusly s sazes Al Artifact i b
S (ased Sy B Sl dr 5 Y asle oL pudlly i salls oS5 (saall
5 195 e 81 lss 5 e desine 51 AL Loy D550 06

# sample file
artifact_file=INPUT_DIR+"/set_a/artifact__201012172012.wav"
y4, sr4 = librosa.load(artifact_file, duration=5)
dur=librosa.get_duration(y)

print ("duration:", dur)

print(y4.shape,sr4)

duration: 4.963809523809524
(110250, ) 22050

# show it
plt.figure(figsize=(16, 3))
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librosa.display.waveplot(y4, sr=sr4)

Time

Extrahls

T B g s Tl e Ol gy 3 (o o Exctrahlls ol pool oo 5
lub " 51 “lub-lub dub” Ja)l s Jo dabaine 5l 50515 L5 Sl b paniy gyl

0P e e 80 Ol (s " dub-dub
# sample file
extrahls_file=INPUT_DIR+"/set_a/extrahls_ 201101070953.wav"
y5, sr5 = librosa.load(extrahls_file, duration=5)
dur=librosa.get_duration(y)

print ("duration:", dur)
print(y5.shape,sr5)

duration: 4.963809523809524
(110250,) 22050

# show it
plt.figure(figsize=(16, 3))
librosa.display.waveplot(y5, sr=sr5)

0,04
0,02
0.00 »
—0.02
—0.04
] 05 1 15 2 25 3 35 4 4.5

Time

Juialg wyyai Jl ubldl dcgon0 oy di

train, test = train_test_split(dataset, test_size=0.2, random_state=42)

print("Train: %i" % len(train))
print("Test: %i" % len(test))

Train: 74
Test: 19
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wgnll alogleo jJlanl
sk e i3 sall SULY (6 5o el f SULIN SliS par wo Jlodl 52 LS
SULI et o5 di b Sl Jloell Lgopds |3 Leels) oy (1 all Bl
frequency 331 Jlrs (61 (UL fred Cilises Jlme | Lok oo a5 &5 50all

.domain

The central idea

Amplitude

MECs pliseal Jo 3 gl UL 203 LIS e Koy 1 3ol oy sae 2l
s £ 5 Mel-Spectograms s (Mel-Frequency cepstrums)

el @l Ol e felS

(rsedl S RMSE () Time Domain <lye @

(@, olss 2l dxw ) Frequency domain ol @

(MFCC Jx) Perceptual @l @

Hamming distances of Jtudl Jow Je) Windowing <ljw e

(windows

el e el U el 300 1 U3 s L] oy ldl o Sl A
o Usgw LoDl Sass bodd &350 8508 MECC Ladienal (lod gord Gl
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plt.figure(figsize=(20,20))
idx = ©
for label in dataset.label.unique():
y, sr = librosa.load(dataset[dataset.label==1abel].filename.iloc[@],
duration=4)
idx+=1
plt.subplot(5, 3, idx)
plt.title("%s wave" % label)
librosa.display.waveplot(y, sr=sr)
idx+=1
plt.subplot(5, 3, idx)
D = librosa.amplitude_to_db(np.abs(librosa.stft(y)), ref=np.max)
librosa.display.specshow(D, y_axis='linear")
plt.title("%s spectogram" % label)
idx+=1
mfccs = librosa.feature.mfcc(y=y, sr=sr, n_mfcc=40)
plt.subplot(5, 3, idx)
librosa.display.specshow(mfccs, x_axis='time')
plt.title("%s mfcc" % label)

plt.show()
extrahls wave extrahls spectogram extrahls mfcc
0a
| 5 L |
e
i F [
-0
Y S o ©5 1 15 2 25 3 35 4
mumitwave murmur spectogram murfiemfcc
0s
0s
02
00
02
o
-6
o o5 1 15 3 25 3 s Y5 2 25
1e-s artifdttvave artifact spectogram artifdtttmfcc

o o5 1 15 2 25 138 15 2 25

nomiarvave normal spectogram normimfcc

5 1 15 2 25 3 35 4
Time

o5 1 15 2 25 3 35
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def extract_features(audio_path):
y, sr = librosa.load(audio_path, duration=4)
mfccs = librosa.feature.mfcc(y=y, sr=sr, n_mfcc=40)
return mfccs

%k%time

x_train, x_test = [], []

print("Extract features from TRAIN and TEST dataset")

for idx in tqdm(range(len(train))):
x_train.append(extract_features(train.filename.iloc[idx]))

for idx in tqdm(range(len(test))):
x_test.append(extract_features(test.filename.iloc[idx]))

x_test = np.asarray(x_test)
x_train = np.asarray(x_train)

print("X train:", x_train.shape)
print("X test:", x_test.shape)

X train: (74, 40, 173)

X test: (19, 40, 173)

CPU times: user 23.3 s, sys: 28 s, total: 51.2 s
Wall time: 17.3 s

ol jio i

encoder = LabelEncoder()
encoder.fit(train.label)

y_train = encoder.transform(train.label)
y_test = encoder.transform(test.label)

JBall A

x_train = x_train.reshape(x_train.shape[0], x_train.shape[1],
x_train.shape[2], 1)

x_test = x_test.reshape(x_test.shape[0], x_test.shape[1l], x_test.shape[2], 1)
y_train = to_categorical(y_train)

y_test = to_categorical(y_test)

print("X train:", x_train.shape)
print("Y train:", y_train.shape)
print()

print("X test:", x_test.shape)
print("Y test:", y_test.shape)

X train: (74, 40, 173, 1)
Y train: (74, 4)
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X test: (19, 40, 173, 1)
Y test: (19, 4)

@ﬂg&LU|nLQ
oo SULS Lo B Senedl B5all 2 505 o I 5 ol COlS cl el ] Sl ny
L3 sad ez oo Ddgiuanal] 0@‘@%&1@2"%&""—” Gl @l -5 50
A Sl b gl a3l YLl e sl L Slas ol gl Ciinas ol e
A sl 3 el 43 SIS

# Model architecture

model = Sequential()

model.add(Conv2D(filters=16, kernel_size=2,
input_shape=(x_train.shape[1],x_train.shape[2],x_train.shape[3]),
activation="relu'))

model.add(MaxPooling2D(pool_size=2))

model.add(Dropout(0.3))

model.add(Conv2D(filters=32, kernel_size=2, activation='relu'))
model.add(MaxPooling2D(pool _size=2))
model . add(Dropout(0.3))

model.add(Conv2D(filters=64, kernel_size=2, activation='relu'))
model.add(MaxPooling2D(pool _size=2))
model . add(Dropout(0.3))

model.add(Conv2D(filters=128, kernel size=2, activation='relu'))
model.add(MaxPooling2D(pool _size=2))

model . add(Dropout(0.3))

model.add(GlobalAveragePooling2D())

model.add(Dense (256, activation='relu'))
model.add(Dense (128, activation='relu'))

model.add(Dense(len(encoder.classes_), activation='softmax"'))
model . summary ()

Model: "sequential™

Layer (type) Output Shape Param #
conv2d (Conv2D) (None, 3%, 172, 16) 30
max_pooling2d (MaxPooling2D) (MNone, 1%, 86, 16) a
dropout (Dropout) (MNone, 18, 86, 16) a
conv2d_1 (Conv2D) (None, 18, 85, 32) 2088
max_pooling2d_1 (MaxPooling2 (Mone, 9, 42, 32) a
dropout_1 (Dropout) (None, 9, 42, 32) a

conv2d_2 (Conv2D) (None, 8, 41, 64) 8256
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max_pooling2d_2 (MaxPooling2 (Nonsz, 4, 28, 64) a
dropout_2 (Dropout) (MNone, 4, 2@, 64) a
conv2d_3 (Conv2D) (None, 3, 19, 128) 32896
max_pooling2d_3 (MaxPooling2 (Nons, 1, 9, 128) a
dropout_3 (Dropout) (None, 1, 9, 128) a
global_average_pooling2d (Gl (Nons, 128) a
dense (Dense) (Mone, 256) 33024
dense_1 (Dense) (None, 128) 32896
dense_2 (Dense) (MNone, 4) 516

Total params: 189,748
Trainable params: 189,748
MNon-trainable params: @

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

optimizer=Adam(lr = 0.001))

history = model.fit(x_train, y_train,

/1 [
Epoch
/1 [
Epoch
/1 [
Epoch
/1 [
Epoch
/1 [
Epoch
/1 [

batch_size=256,
epochs=200,

validation_data=(x_test, y test),

shuffle=True)

196/200

] - @s 29ms/step - loss: 8.6135 -

197/280

1 - @s 28ms/step - loss: 8.5791 -

198/200

] - @s 2Ims/step - loss: 8.5258 -

199/200

] - @s 38ms/step - loss: B.5717 -

288/280

1 - @s 28ms/step - loss: ©.54@7 -

] - @s 27ms/step - loss: @.5488 -

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

8.

a.

77e3

.7027

7827

7162

7297

7432

val_loss: 8.5327
val_loss: @.54e4
val_loss: 8.5314
val_loss: 8.5192
val_loss: @.5185

val _loss: @.5286

g3gol g1o00j

eigolcyyai

val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:

val_accuracy:

a.7895

@.7895

a.7895

a.7895

@.7895

@.7895

callbacks sLaily oyl Ul sl sae s3b) M 0 5! olol 55L) Sa

L-3V-L v

Jadl oauy

O pdicinadl oalls “categorical crossentropy’ <ilS dadscal Uasdl &l
z35d) ebl (il dTensorflow s Keras AP bodswl 3 5ol gy "Adam”
550l By Uasl ois Ling cnlin 3 Giioes oL 2151

# Loss Curves
plt.figure(figsize=[14,10])
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plt.subplot(211)

plt.plot(history.history['loss'], 'r',linewidth=3.0)
plt.plot(history.history['val_loss'],'b',linewidth=3.0)
plt.legend(['Training loss', 'Validation Loss'],fontsize=18)
plt.xlabel('Epochs ',fontsize=16)
plt.ylabel('Loss"',fontsize=16)

plt.title('Loss Curves',fontsize=16)

# Accuracy Curves

plt.figure(figsize=[14,10])

plt.subplot(212)

plt.plot(history.history['accuracy'], 'r',linewidth=3.0)
plt.plot(history.history['val_accuracy'], 'b',linewidth=3.0)
plt.legend(['Training Accuracy', 'Validation Accuracy'],fontsize=18)
plt.xlabel('Epochs ',fontsize=16)

plt.ylabel('Accuracy',fontsize=16)

plt.title('Accuracy Curves',fontsize=16)

Loss Curves
0 —— Training loss
—— Validation Loss
15
w
w
Sw
5
o
o 25 50 75 100 125 150 175 200
Epochs
Accuracy Curves
o8 AN
07
06
z
E 05
3
3 04
<
03
0z —— Training Accuracy
01 —— Validation Accuracy
o 25 50 75 100 125 150 175 200
Epochs
2agodll han

# Save model and weights

model_name = "HAD.h5"

model.save(model name)

print('Saved trained model at %s ' % model_name)

2390l rouroi

scores = model.evaluate(x_test, y_test, verbose=1)
print('Test loss:', scores[0@])
print('Test accuracy:', scores[1])
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1/1 [ ==] - @s 1ms/step - loss: ©.5206 - accuracy:
0.7895

Test loss: 0.520578145980835

Test accuracy: 0.7894737124443054

2agodl clai JI Jgngll

predictions = model.predict(x_test, verbose=1)

1/1 [ ] - @s 1ms/step

y_preds = predictions.argmax(axis=-1)

y_test = y test.argmax(axis=-1)

y_pred = encoder.inverse_transform(y_preds)

y_test = encoder.inverse_transform(y_test)

df = pd.DataFrame(columns=['Predicted Labels', 'Actual Labels'])
df[ 'Predicted Labels'] = y pred.flatten()

df['Actual Labels'] = y_test.flatten()

df.head(19)

Predicted Labels Actual Labels

0 murmur normal
1 artifact artifact
2 murmur murmur
3 extrahls normal
4 murmur extrahls
5 artifact normal
6 artifact artifact
7 artifact artifact
8 murmur murmur
] artifact artifact
10 artifact artifact
1 murmur murmur
12 murmur murmur
13 artifact artifact
14 murmur murmur
15 murmur murmur
16 murmur murmur
17 artifact artifact

18 murmur murmur
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Diabetic Retinopathy Detection using Deep Learning

G5 A Il e JUN CansTl ol gl ga cockatdl el ) s e gl
] oda O .CNN Laddll dwanl &2 plusenls diabetic retinopathy
b5 o Sexd Kaggle e olos elis] J] zboo Kaggle ol Al olilasd!
b s Ll B3 se 301 M e (g 50w (s U1 ipython 533 Ll oL 34205

skl

VCV REPREIPTE SR REY

import numpy as np # linear algebra

import pandas as pd # data processing, CSV file I/O (e.g. pd.read csv)
import kerasfrom tgdm import tgdm

import os

from sklearn.model selection import train test split

from cv2 import cv2

from PIL import Image

import tensorflow as tf

from matplotlib import pyplot as pltfrom keras.layers import Dense,
Dropout, Flatten, Input

from keras.preprocessing.image import ImageDataGenerator, array to img,
img to array, load img

from keras.preprocessing import image

from keras.utils import plot model

from keras.models import Model

from keras.layers.convolutional import Conv2D

from keras.layers.pooling import MaxPooling2D

from numpy import array

%Aag¢CJUEJ\Kﬁjaeuabkjﬁ.{faag).I(aggiedfaibb&#\i&jaeuath:ycyuﬁpt;~m3JﬁJ
gffJJ;H olale c?asr lgv gikAﬁngggﬁ g)#k;ﬁﬂj gTe).UJ‘;DLiLA CFAJr brs Gl sik#ﬁ
(Gl g oy Aes L2

&

okl Sl e (g gom CSV Citke fromery p 531 ol
df train = pd.read csv('/storage/trainLabels.csv')

.QW\@@J;EJE&DUJPJ

bl 2 0/1/2/3/47 Loy ehadl ol 52 "left 10"

a3l i) ) oald right 10”35 50 J2adb (6l ponld 3550 "Left 10"
df train.values
HEHESEIN]

array([['10 left', 0],
['10 right', 0],
['13 left', 0],

«ey
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['44348 right', 0],
['44349 left', 0],
['44349 right', 1]], dtype=object)

)}«AH QL:’“"‘”:’ g;l).?'i‘f Lg.U‘ b}a}d‘ ‘)A,ICVCI‘ cgﬁ)iﬂ‘ ;.PM L}SJW 35125 .S_SLJ&
g aslsl
df train.tail()

image level

35121 44347 right 0
35122 44348 |eft
35123 44348 _right

[ T s

39124 44349 |eft
39125 44349_nght 1

A-ly iz plill get dummies 5 s J) df train ;<) Pandas pdseai
(O o oyl 3T sl 5 s pdel Y UT (hila ghad) (5L

targets series = pd.Series(df train['level'])
one_hot = pd.get dummies (targets_series, sparse = True)

IOl JUIl gl o 3 ee 25 <4/3/2/1/0 Sl po 6151 5 lia ¢ |3 o b LS
NDPR — Non Proliferative Diabetic) 53 & Sl Al
(Retinopathy

(Class — Name) (..«AH — &b

Normal ¢sle .1

Mild NPDR o4 .2
Moderate NPDR J&tas .3
Severe NPDR pLas .4
PDR .5

targets series[:10]

ZoONOUEWN RO
FORRNR OO OO

ame: level, dtype: inté4
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one _hot[:10]

01 2 3 4
010000
110000
210000
310000
4 01000
5§ 0010 O
6 00 0 O 1
7 00001
810000
8 01000

:hﬁa%ﬂl&gﬁ&\%W\&Sﬁ&&;

one hot labels = np.asarray (one_ hot)
one_hot labelsY = np.asarray(targets series)
one_hot labelsY[:10]

HEHESEIN
array([0, O, O, O, 1, 2, 4, 4, 0, 1])
:C;kﬁm&jt});hﬁj‘J?APﬁj CDBJ#bAhJLQEJ}4ﬂ‘LF;$ k?@%‘DY\f)i;“

786
786

im sizel
im size2
X train
y train

Dgall ol oz a Gl lingo <iST13]

i=0
for f, breed in tgdm(df train.values):
print (f)

HEHESEIN]

10_left
10_right
13 left
13 right
15 left
15 right
16_left
16 right
17_left
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17 _right
19 left

df test = df train([:1000]

df testduswls « 35125 basds WU seall mear o 2S00 s Joricd Jalass <5713
Byias Jobewills jpall paxr Joeos ) oUsl 5801 il (350 df train. -
Aosde

Slidadl b OpenCV 5,5 & 85 4a) ¢ OpenCVplbeuls gl frorss Lasl iSey
.oUbT

mwn

#this is a OpenCV implementation

i=0
for £, breed in tgdm(df_ train.values) :
if
type (cv2.imread ('/storage/train/{}.jpeg'.format (f)))==type (None) :
continue
else:

img = cv2.imread('/storage/train/{}.jpeg'.format (f))
label = one hot labels([i]
x train.append(cv2.resize (img, (im sizel, im size2)))
y_train.append (label)
i+4=1
np.save ('x train2',x train)
np.save('y train2',y train)
print ('Done')
"ri=Q
for £, breed in tqgdm(df test.values):
try:
img = image.load img(('/storage/train/{}.jpeg'.format (f)),
target size=(786, 786)
arr = image.img to array (img)
label = one hot labelsY[i]
x_train.append(arr)
y_train.append (label)
i+4=1
except:
pass

:ﬁ)b:jin
100% || 1000/1000 [01:43<00:00, 7.06it/s]
ZX?A}JJ‘i{yL%uJ\Cro)JyAQ\LSJ:~1¢p g;tnﬁ Lbas Les

plt.imshow(x train[681]/255) #681 > Try some other number too
plt.show ()
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Image Processed with TF

100

200

300

400

500

600

700

0 200 400 600

Teall (o Gl gyl DUy e pores J] koS SULIT e gors oS gl o
i St Lo 2 LYl UL e gazes oo Ll O yen

x valid [1

y valid [1

X train, X valid, Y train, Y valid = train test split(x train, y train,
test size=0.1, random state=1)

<< CS}Q'J\ ENEL I YU Y

ipeall pdans diby (a3l dou ez phby LAY Sl 2 e 23 sedl (g 5o
model =) Jokee — IS5 dKeras /| TF dzildl b .dence b
.Funtional API <=|.A5;M~L3 o (Sequential()

g3 Dl diaall Z3lall asle pasvy dUl5 Funtional APT ebsl 5831 pasens
CS,Q;J\ sy olahll paws S oliddl 3O o) wass-Sequential()
ROV PR P IN|

visible = Input (shape=(786,786,3))

convl = Conv2D (32, kernel size=4, activation='relu') (visible)
pooll = MaxPooling2D(pool size=(2, 2)) (convl)

conv2 = Conv2D (16, kernel size=4, activation='relu') (pooll)
pool2 = MaxPooling2D(pool size=(2, 2)) (conv2)

flat = Flatten() (pool2)

hiddenl = Dense (10, activation='relu') (flat)
output = Dense(l, activation='sigmoid') (hiddenl)
model = Model (inputs=visible, outputs=output)

5 phasil 8l Sl Jad bt o2 Do i 000 Joated Jalass o513
Eb e el oLsf g5l phsesY Lalass iST13) transfer learning (Al J&

e

s

model = keras.Sequential ([
keras.layers.Flatten (input shape=(786, 786, 3)),
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keras.layers.Dense (128, activation=tf.nn.relu),
keras.layers.Dense (10, activation=tf.nn.softmax)

1)

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

3l o s G a8 nuMPY B siee J] D saaall J ]

y_train raw
x_train raw

np.array (Y train)
np.array (X train)

Al lpang G55 Slikall Ly e 21l o odn

model.summary ()

Layer (type) Output Shape Param #
input 1 (Inputlayer)  (Nome, 786, 786, 3) o
conv2d_1 (Conv2D) (None, 783, 783, 32) 1568
max_pooling2d 1 (MaxPooling2 (None, 391, 391, 32) @

conv2d_2 (Conv2D) (None, 388, 388, 16) 8208
max_pooling2d 2 (MaxPooling2 (None, 194, 194, 16) @
flatten_1 (Flatten) (None, 602176) a

dense_1 (Dense) (None, 18) 6021770
dense_2 (Dense) (None, 1) 11

Total params: 6,031,557
Trainable params: 6,831,557
Mon-trainable params: @

o' slas 5 gl (o J3loe 3 5m5 o s 3 ol iy ol oY1 1 g2
Kernel [ Sl Jaxisssle <_;Ll=.>' sl "Insufficient memory errors S1Ul g3

model.fit (x train raw, y train raw, epochs=5)

SRl DUy de garod « nUMPY 850020 ) B piaoll foso o

x_valid_raw
y_valid raw

np.array (X valid)
np.array (Y valid)

"restart error

oo SRl ULy e sazes ez 350l el o JI Zlos zsedl sl 3z

Jioeol|
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test loss, test acc = model.evaluate(x valid raw, y valid raw)
test loss
test_acc

;e 1Python sdas OLS e ) gl Slslas

https://github.com/swanandM/Diabetic-R etinopathy-Detection-with-
TF.git

o relly Sl ks SULL 8L Je s L3I G diend 5 S0 s ke 28
il 13 e J paanl) ezaaseadl 55l Jlsss


https://github.com/swanandM/Diabetic-Retinopathy-Detection-with-TF.git
https://github.com/swanandM/Diabetic-Retinopathy-Detection-with-TF.git

JalnoJl

Deep Learning Projects with Python, Aman Kharwal,
https://thecleverprogrammer.com/2020/11/22/deep-learning-

projects-with-python/.

23  Amazing Deep Learning Project Ideas, https://data-

flair.training/blogs/deep-learning-project-ideas/.

23 Amazing Deep Learning Project Ideas [Source Code Included],
https://data—flair.training/blogs/deep-learning-project-ideas/

Use Cases, https://cainvas.ai-tech.systems/

Deep Learning Project, https://techvidvan.com/tutorials/

Deep Learning Project, https://www.analyticsvidhya.com/



https://thecleverprogrammer.com/2020/11/22/deep-learning-projects-with-python/
https://thecleverprogrammer.com/2020/11/22/deep-learning-projects-with-python/
https://data-flair.training/blogs/deep-learning-project-ideas/
https://data-flair.training/blogs/deep-learning-project-ideas/
https://data-flair.training/blogs/deep-learning-project-ideas/
https://cainvas.ai-tech.systems/
https://techvidvan.com/tutorials/
https://www.analyticsvidhya.com/

By[Example

20 Deep Leaming Projects Solved and Explained with Python




