keras win'vw 1IN nnmMnN2a wia7 ‘0o anto - 17 nir'yo

HalallJLy:
https://keras.io/models/model/

https://qgithub.com/fchollet/deep-learning-with-python-notebooks/blob/master/2.1-a-first-look-
at-a-neural-network.ipynb

https://www.tensorflow.org/tutorials/keras/classification

https://www.manning.com/books/deep-learning-with-python?a_aid=keras&a_bid=76564dff

https://livebook.manning.com/book/deep-learning-with-python/chapter-3/8

1019 7w nnimn 97X 77pn Fashion MNIST dataset nwa nfaima 1ona win'yw nwya It Ni7'yoa
:D2ININ TONA NNRIMNNA 2707 NNAIT 707 .0Nn wia?

L& l

Ankle boot T-shirtftop T-shirt/top Dress T-shirtftop Pullover Sneaker

.
=
:

¢4

=

el
B

T-shirtftop

:
)

Sneaker Ankle boot shirt/toj Dress

T-shirt/top Pullover

==»

Pullaver Trouser Shirt Sneaker

=)

Ankle boot Sandal Ankle boot Pullover Sneaker Dress T-shirtftop

nooinnn NTI7 midn N7 7 Arvnw 1 TensorFlow 2vn novynd nawirn keras nm1v01 1TV
.w1a7 '01o nint? n2ai0nn ANN n'nipx7n 0N nwn

NN

https://github.com/tensorflow/docs/blob/master/site/en/tutorials/keras/classification.ipynb

https://www.tensorflow.org/tutorials/keras/classification

https://www.tensorflow.org/install/pip?lang=python3

A1MD0N MpNN
,2Awunna [pnim Python 7w whonnw n'7'nn 71111 Windows PowerShell nimizon 170 nx nno)

NRNN T 72V NRT NwY)
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https://keras.io/models/model/
https://github.com/fchollet/deep-learning-with-python-notebooks/blob/master/2.1-a-first-look-at-a-neural-network.ipynb
https://github.com/fchollet/deep-learning-with-python-notebooks/blob/master/2.1-a-first-look-at-a-neural-network.ipynb
https://www.tensorflow.org/tutorials/keras/classification
https://www.manning.com/books/deep-learning-with-python?a_aid=keras&a_bid=76564dff
https://livebook.manning.com/book/deep-learning-with-python/chapter-3/8
https://github.com/tensorflow/docs/blob/master/site/en/tutorials/keras/classification.ipynb
https://www.tensorflow.org/tutorials/keras/classification
https://www.tensorflow.org/install/pip?lang=python3
mailto:gadi.herman@gmail.com

> python --version

EN Windows PowerShell

PS C:\Users\gadi> python

Python 3.7.4
:NNQN DRIIND T 7Y YX¥ANN NY19%0N0 Mpnn
> python -m pip install -U pip

> python -m pip install -U tensorflow

> python -m pip install -U keras

:N2N Jonn NX 079> 717

EX Windows PowerShell

indows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreé

PS C:\Users\gadi> pip install tensorflow
Collecting tensorflow
Downloading https://files.pythonhosted.org/packages/54/5f/e1b2d83b8esf978f51b7ce109315154da3a3d4151aa59686@02681F2e109
/tensorflow-2.0.@-cp37-cp37m-win_amdé64.whl (48.1MB)
| 48.1MB 6.4MB/s
Collecting keras-applications>=1.0.8 (from tensorflow)
Downloading https://files.pythonhosted.org/packages/71/e3/19762fdfc62877ae9102edf6342d71b28fbfd9dea3d2f96a882ce@99be3f]
/Keras_Applications-1.0.8-py3-none-any.whl (5@kB)
| 51kB ...
Collecting numpy<2.@,>=1.16.8 (from tensorflow)
Downloading https://files.pythonhosted.org/packages/34/40/c6eae19892551ff91bdb15f884fef2d42d6f58das5abl8fas40851b48a32)

7V X7 DAl n7w9n Nd>wn 7w nn1vu'7e 73 7 TensorFlow nmMon NX 'pnn? N2 X7w lawna Iy
2020 99X napa nn'wn 707 python 7w nota

Windows

Python 3.5 https://storage.googleapis.com/tensorflow/windows/gpu/tensorflow_gpu-2.1.0-cp35-cp35m-
GPU support win_amdé4.whl

Python 3.5 CPU- https://storage.googleapis.com/tensorflow/windows/cpu/tensorflow_cpu-2.1.0-cp35-cp35m-
only win_amdé4.whl

Python 3.6 https://storage.googleapis.com/tensorflow/windows/gpu/tensorflow_gpu-2.1.0-cp36-cp36m-
GPU support win_amdé4.whl

Python 3.6 CPU- https://storage.googleapis.com/tensorflow/windows/cpu/tensorflow_cpu-2.1.0-cp36-cp36m-
only win_amdé4.whl

Python 3.7 https://storage.googleapis.com/tensorflow/windows/gpu/tensorflow_gpu-2.1.0-cp37-cp37m-
GPU support win_amdé4.whl

Python 3.7 CPU- https://storage.googleapis.com/tensorflow/windows/cpu/tensorflow_cpu-2.1.0-cp37-cp37m-
only win_amdé4.whl

Raspberry Pl (CPU-only)

Python 3, Pi0 or Pi1  https://storage.googleapis.com/tensorflow/raspberrypi/tensorflow-2.1.0-cp35-none-
linux_armvél.whl

Python 3, Pi2 or Pi3 [ https://storage.googleapis.com/tensorflow/raspberrypi/tensorflow-2.1.0-cp35-none-
linux_armv7l.whl

https://www.tensorflow.org/install/pip?lang=python3
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import tensorflow as tf

import keras

Mpnna n'Ta i1 an'wn

‘NN TIPN DX 2IN2)

print("tensorflow version: " , tf.version.GIT_VERSION, tf.version.VERSION)

print("keras version:" ,keras.__version__)

Using TensorFlow

tensorflow version:
i |

backend.

keras version: 2.3

:N2N Jonn DX 0791 71N

v2.1.8-rc2-17-ge5hf8ded1d 2.1.8

Fashion MNIST dataset nnaiman Ton X2 :2 nn'wn

Tonn yaip .Fashion MNIST dataset n'aiman Ton nx awnn? TIn7 *1 load_data n%71yea tma
10 -7 ninn nRMN yaie 3 13 .namn 237 0'707'o 28 7y 0™705'o 28 7w 91122 ninimn 70000 7'on
DN NNIY DMLY

Ibls = ["T-shirt/top',
"Trouser',
'Pullover’,
'Dress’,
'Coat',
'Sandal’,
'Shirt',
'Sneaker’,
'Bag’,

'Ankle boot']

RKANNY'PZA T T IDIRD NIDIMNN 'YX DX TNY N1

https://github.com/zalandoresearch/fashion-mnist

Name

train-images-idx3-

ubyte.gz

train-labels-idx1-

ubyte.gz

t10k-images-idx3-
ubyte.gz

t10k-labels-idx1-
ubyte.gz
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Content

training set
images

training set
labels

test setimages

test set labels

N7 1 - Python nowa mipn nn?

Examples

60,000

60,000

10,000

10,000

Size
26
MBytes

29
KBytes

4.3
MBytes

5.1
KBytes

Link

Download

Download

Download

Download

MDS5 Checksum

8d4fb7e6c68d591d4c3dfefaecssbfed

25c81989df183dfelb3e8aRaad5dffbe

befdecab320f06d8554ea6386940ec79

bb3@@cfdad3cl6e7al2a480ee83cd310

gadi.herman@gmail.com 7"xi7

[lARD Pt


https://github.com/zalandoresearch/fashion-mnist
mailto:gadi.herman@gmail.com

niunn nimn 10000 Ty nenn IA'R? ivaw'y niainn ninimn 60000 -7 o'771inn 0iman xap

RN KT N7

7VN] NIIYRAIN NMIINNN DR A'Xnl 2WNN7 VINVI'RNN NN'Y' D2ININ X2 DX TN XN Tipgn

from tensorflow import keras

import numpy as np

fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

nnmn

Ibls = ['T-shirt/top', "Trouser’, 'Pullover’, 'Dress', 'Coat', 'Sandal', 'Shirt', 'Sneaker’, 'Bag’, 'Ankle

boot']

print("\n",np.where(train_data[0] > 128, 8, 1))

print(Ibls[train_Ibl[0]])

[[1111111111111111111111111111]
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ca

[ S R I - -
ca

R R e

2 XY N'YDIMN 0'79

X21'0N o A 7V NN'Y DIIMNN DIX VLYY FTD XAN IRIIND NYNNYN

print("\n",np.where(train_data[0] > 128, 8, 1))

NN NIronnn DR ni7wo yxa? naw NumPy Arrays nnn 0'Dyn Xwina 2 Ni7'yosl 17 '9)
7YN2 MIYKIN NIMNN DX D'2D7I90 DDA I NN DIRINNN AXINN .0MY7w 011N 1an 7y
Muna X7 .0 Wi DX 7 128-7 nw X [uz W 721 8 W DR 72t 128-n 71man Y D WwRD
.21'm10n on 7Y NIN2 non! NINT 1IN
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TTIPN 707 1971 701 namnin R an? '3 matplotlib nv02 ATy'n? naw jamo

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist

Ibls = ['T-shirt/top', "Trouser’, 'Pullover’, 'Dress', 'Coat', 'Sandal', 'Shirt', 'Sneaker', 'Bag’, 'Ankle
boot']

print("\ntrain images shape: ",train_data.shape)
print("\ntrain labels shape: ",train_lIbl.shape)
print("\ntest images shape: " test_data.shape)
print("\ntest labels shape: ",test_Ibl.shape)
plt.figure()

plt.imshow(train_data[0], cmap='Greys')

plt.title(Ibls[train_Ibl[0]])

plt.show()
13 AR NNDINN V79
Ankle boot
train images shape: (60eee, 28, 28)
train labels shape: (60868,)
test images shape: (1@eee, 28, 28
test labels shape: (1eeee,)
0 5 10 15 20 25
:D'N2N DTN DX TIN7 [N NN 0791
.0"7057'9 28X28 xiIn namn D 7Ta .1
.Jnmn 60000 790 n'x? oaman yaig .2
Jnmn 10000 7on nrman yalp .3
:N2N NN9NN 'D 7Y NMIinna WRINn? oknna 9-7 0 '2 0M9on 7 n oann yalp 4
Ankle boot 1175 9-> nann qan narvnn NIIWXIN NAIMNN PR .5
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DAY AI'NA 7713 NRIMNA YN Naxa 3 an'wn

A¥N7 N1 X7 [2md .namn 227 0705 28 7y 0*701' 28 7w 91122 ninimn 70000 7'on Tonn yaup
NUYXRIN NRIMNN 49 NX a'¥1 Xan TI72 .0NN 770 NIND'7 A'¥n'7 [N X NN 7'72 NX Jjonn 7y

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

Ibls = ['T-shirt/top', "Trouser’, 'Pullover’, 'Dress', 'Coat', 'Sandal', 'Shirt', 'Sneaker’, 'Bag’, 'Ankle

boot']

train_data = train_data / 255.0

plt.figure()

for i in range(70):
plt.subplot(7,10,i+1)
plt.axis("off")

plt.imshow(train_datali], cmap='Greys')

plt.title(Ibls[train_Ibl[i]], fontsize=10)

plt.show()
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NTNIZN MDNA NIXIANY NRINDD YN InkNa 4 an'wn

D'DWY7 NP TANI [IN'RN 1IN IX D'RNNY XIN NITNAI7 DRIDNAR DY 2TIAYA DRIYND NM'YNn NNX
.NIDNN 7¥ NINIAN VYN DM'RNNN

NiI70n 2 y¥a? 0! IR 17 Npna

nT™9w 93 1-% 0 |12 0'DWY7 255 -7 0 2 nun NaMna 70i2' 75 0a'DINN 0YaANDN DX Y'NN7 .1
JQINnTipn nir'zwoa
.0y 784 97150 *Tan TN wn? (28X28) ninimn 7 YW nTam-IT nxon nnn .2

NIRAN NIRND T 7Y 255 -2 0'707'90 DY 7D Npin T 7Y NIRT NwY)

train_images = train_images / 255.0
test_images = test_images / 255.0

NINY

?nimnn 70000 -n nnx 722w 0™0p'9n 784 -n TNXR 7D 1Min? NIN7xYN NINAN DNIWN 2 TXD

Nlvn

.DIMIN N1 72 2V Y NiTIYS yxa? 0ot 1k numpy.ndarray aion 0N 7V nTNYY 193
‘numpy.ndarray a10n nxMun N2 0D 077NN TXD ARIN KN TN L,NNAIT?

import numpy as np

a = np.array([[4, 6], [8, 10]])
print(a)

print(a.dtype.name)
print(type(a))

a=a/2.0

print(a)

print(a.dtype.nameﬂ

TERMINAL

ini32
<class [“numpy.ndarray’ >

[

a1
[4. 5.]1]
float6d

NNDINN 0791 AP TN TR 707 1-7 0 n 0DWY7 255 -7 0 n 0'>vN DN INKYT 9ann NN DX [N

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist
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(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

plt.figure()

plt.imshow(train_data[0], cmap='Greys')
plt.colorbar()

plt.grid(False)

plt.show()

train_data = train_data / 255.0

plt.figure()

plt.imshow(train_data[0], cmap='Greys')
plt.colorbar()

plt.grid(False)

plt.show()

0.0

NIXAN NRIMNMN DX I73.|7Zl

7> IN N'wya 0y 784 %700 *Tan T wnY (28X28) ninmn 73 7w -1 nxMon nann
INQN [9IXN DN WY N

model = keras.Sequential([

keras.layers.Flatten(input_shape=(28, 28)),

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

keras.layers.Dense(10, activation='softmax")

)

N2 N nimiave 10 -7 niavinni 0*707'9 28X28 -n niaddmn NRIMNN NINA% 0Nnn nw

Flatten(input_shape=(28, 28))
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4Tm TN WNn? Ninn2a 0'707'oN IR NN
XX N2dwa nimn 10 v Nt naowa 0N 128 -n nadxim nwan qona

NXRIYN N XN 'R DIXIMNN relu X'n nMvn n2owa 0NN 128 7w naloprin nvymio
NINTIEN NIMT'YONN 12 NdNY sigmoid nryi7a19Y

10 sigmoid " RelLU

. R(z) =max(0, z)

Softmax Scores

5 10 15 20
Inputs

T 2 softmax n'xar'upERN NP9 DR WNNn' [N .KXINND 1IN YN 7' N'YIN'Y T D219
N2 TN
def softmax(x):
e_Xx = np.exp(x - np.max(x))

return e_x/e_x.sum()
e
Yoy €

D'VNTD 190N N7aPN N71WVON .NYAN DX 1IX'? *T> compile N71V91 1TV D2IN'IN NWA NNTAN INKY
MY DIY™7 D'NAIRYRD DX DWAIZN

Softmax(z;) =

model.compile(optimizer='adam’,
loss="sparse_categorical_crossentropy’,

metrics=['accuracy'])
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.0MuN1S Wiy 0Yd N7apn fit n71von .0nanmn nwn nx R 1 fit n71v9a Arva 7Timn nraa Ny
[M'R7 nimnn wn - test_data
NNINMN? nn'’kNn NIann nn'e - test_ bl

JIWNN T NIRIMNN YN DR DNAVAY DY 190N - epochs

model.fit(train_data, train_Ibl, epochs=10)

'WDY Y 1Y TIEn D 1M 7Y

from tensorflow import keras
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

train_data = train_data / 255.0
test _data = test_data/ 255.0

model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu'),

keras.layers.Dense(10, activation='softmax’)

)

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy',

metrics=['accuracy'])

model.fit(train_data, train_Ibl, epochs=10)

INQN 0790 DX 721 TN NN NRY
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Train on 608088 samples

Epoch 1/1@

600608/60088 35 48us/sample .5888 - accuracy:

Epoch 2/18

60880 ,/60000 25 4Bus/sample 1 e. accuracy:

Epoch 3/18

£8600/60008 25 4Bus/sample : a. accuracy':

Epoch 4/1@

608680,/660000 25 4Bus/sample : 8.3145 - accuracy: 8.8838
Epoch 5/1@

60888 /60000 25 4Bus/sample : 8.2957 - accuracy: 8.2982
Epoch 6/1@

600608/60088 25 4Alus/sample ! 8.2826 - accuracy: 8.8958
Epoch 7/1@

60880 ,/60000 3s 53us/sample : 8.2783 - accuracy: 8.8994
Epoch 8/18

£86600/60008 35 Slus/sample : 8.2576 - accuracy: 8.9g47
Epoch 9/1@

60860,/60000 35 49us/sample 1 8.2487 - accuracy: 8.9872
Epoch 18/18

60888 /60000 3s 5lus/sample 118.3 accuracy: 8.9898

QWD 7Y 2 Tn nnn Ny 7w a1 ninimn 60000 7y oy 10 "2y awnnnw NiIRAY [N

[IN'XN 27w INXY nwan N1 5 antun

JIM'RN 27w P90 1INP7 X79 DRI 07 2w D T 7Y TN D7D DX 21721 DYDN AR YIND INRY
2 197 NNRIN X7 NIYINY DRIMN i

a1yn .test_images nwa nn'w1a niavimn nimn 10000 n7 naxkwn nth 2790 DR NIYWY7 '
XN 707 .DwNn NI X 21T 11 evaluate n71iyoa

test_loss, test_acc = model.evaluate(test_images, test_labels, verbose=0)
print(\nTest accuracy:', test_acc)

print(\nTest loss:', test_loss)

:N2N |9IXA NP'TAN W DID'O 7an

Test accuracy: @.89a9

Test loss: 8.3177853

D'IYNY 0NAT NIYAYA NI V7 DT WY 733 ,0.317 KID NINAYT TTANW RN DNATH NIvnwn
JIMIMY7 ARIYND D1IDIN D'DWYT NI DANP NYIN RXIN

NX 2Imww 0 ' 2V NdWNn DX 1'Wdy |NA1 ,hyan 'ViIX' 7¥ NI'0O'VVON NIRXINN NN I]'73.'|7|U NNY
Nan Tpn T 7V NXT NwY NP TAN NRIMN MARNN NTTIA NN Ay N7v airon NIt

from tensorflow import keras

import numpy as np
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import matplotlib.pyplot as plt

Ibls = ['T-shirt/top', "Trouser’, 'Pullover’, 'Dress', 'Coat’, 'Sandal', 'Shirt', 'Sneaker', 'Bag’, 'Ankle

boot']
fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()

train_data = train_data / 255.0
test_data = test_data/ 255.0

model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu'),

keras.layers.Dense(10, activation='softmax’)

)

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy',

metrics=['accuracy')

model.fit(train_data, train_Ibl, epochs=3)

predictions = model.predict(test_data)
np.set_printoptions(precision=4, suppress=True)
print("\n Show all network outlets: ",predictions[22])
predic = np.argmax(predictions[22])

print("\n Show prediction: ", Ibls[predic])

plt.figure()

plt.imshow(test data[22],cmap='Greys')
plt.title(Ibls[predic])

plt.grid(False)

plt.show()
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:NAN TIPN DX 7

Sneaker

Show all network outlets!

0.8819 8. ©.9958 0.8014 6.0889]

Sneaker
S ———

Show prediction:

25

01190 7V1D NNIX NAN'O MIDNAN NI 2v1 7w Danna "am .nnmnn 7N NTTIA NINN nIXY N1

INQN U790 DK O'RNINANN TR 722 727w NIRMT [N ,NN0R 227 TR ,0'Rxm 10 N7 nwan

0 T-shirt/top
0 Trouser
0 Pullover
0 Dress

0 Coat
0.0019 Sandal
0 Shirt
0.9958 Sneaker
0.0014 Bag

0.0009 Ankle boot

JNNKRN ]'II'WI)UP'? OoN'a TINN NNIAA ZI'T hnNa D7wIn 1N'T 17 W'Y NIKY N1

NNINNN NAXN NN X7¥ NIYTN NRINN T 72V "DNA N7'1a 16 nn'wn

wIQ7 '0"M19 7w NNRIMN 1901 17'NN T .01VI'RNN NIYTN NRINMN A07 NIdAN NITID' DX PITA)
.(Yalpn 210 21wN D X MIMNN 7TIA X7W [Iawna ing) Ty avpen int

« A » ThisPC » Local Disk (C:) » test_img
Zjpy 3ipg
4jpg 3jpy Bjpg
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NINQAN NI71WON IR NwXANl N NAY NIRIMNN 22 v nX7172 n1aivn np'Ta N'0IN 2mMd)
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import numpy as np
import matplotlib.pyplot as plt
from keras.preprocessing import image
import glob
file_list = glob.glob("C:/test_img/*.jpg")
x=[]
for each in file_list:
img = image.load_img(each, color_mode = "grayscale", target_size=(28, 28))
img = image.img_to_array(img)
img = img.reshape(28, 28)
img = img.astype('float32')
img = (255-img)/255.0
x.append(img)
plt.figure()
plt.imshow(img , cmap='Greys')
plt.grid(False)
plt.colorbar()
plt.show()

x=np.array(x)
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from tensorflow import keras

import numpy as np

import matplotlib.pyplot as plt

from keras.preprocessing import image

import glob

XN

Ibls = ['T-shirt/top', "Trouser', 'Pullover’, 'Dress', 'Coat', 'Sandal', 'Shirt', 'Sneaker’, 'Bag’, 'Ankle

boot']

fashion_mnist = keras.datasets.fashion_mnist

(train_data, train_lbl), (test_data, test_Ibl) = fashion_mnist.load_data()
train_data = train_data / 255.0

test_data = test_data / 255.0

model = keras.Sequential([
keras.layers.Flatten(input_shape=(28, 28)),
keras.layers.Dense(128, activation="relu’),
keras.layers.Dense(10, activation="'softmax')])

model.compile(optimizer='adam’,
loss='sparse_categorical_crossentropy’,
metrics=['accuracy'])

model.fit(train_data, train_Ibl, epochs=50)

file_list = glob.glob("C:/test_img/*.jpg")
x=[]
for each in file_list:
img = image.load_img(each, color_mode = "grayscale", target_size=(28, 28))
img = image.img_to_array(img)
img = img.reshape(28, 28)
img = img.astype('float32')
img = (255-img)/255.0
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x.append(img)
x=np.array(x)
result = model.predict_classes(x)
for i in range(len(result)):
print(Ibls[result[i]], result[i])
print(result)
for i in range(len(result)):
plt.figure()
plt.imshow(x[i] , cmap='Greys')
plt.grid(False)
plt.axis('off")
plt.colorbar()
plt.title(Ibls[result[i]])
plt.show()
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You are free:

to Share — to copy, distribute and transmit the material
to Remix — to adapt the material

Under the following conditions:

Attribution — You must give appropriate credit, provide a link to the license, and
indicate if changes were made. You may do so in any reasonable manner, but not in
any way that suggests the licensor endorses you or your use.

NonCommercial — You may not use the material for commercial purposes.
ShareAlike — If you remix, transform, or build upon the material, you must distribute
your contributions under the same license as the original.
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