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Gaol of this lecture

% How to set-up the deep learning development using Google Colab?
= What is Google Colab?
= How to use it and develop the deep learning system?
= Basic configuration of Google Colab




* What is the Google Colab?

« Basic configuration of Google Colab

HEVC

High Effeciency Video Coding




« What is the Google Colab?

« Basic configuration of Google Colab
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High Effeciency Video Coding




Google Colab: What is it? (1)

% Deep learning requirements
= Big data (images)
= Huge time to compute and train the CNN
= Parallel processing 2 GPU is necessary because of time

- -

GPU system is always needed to compute the desired algorithms efficiently.
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Google Colab: What is it? (2)

% Google Colaboratory
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Google Colaboratory = Google Drive + Juputer Notebook



Google Colab: What is it? (3)

% Google Colaboratory: Basic Ul

= O *
@ welc | @ =2 | m oS | D Daun | @ Byun | I3 Sche mx @ZE | 2= |0 tensc | [ Gooc | & mnis | 2 pythe | £ Goor | +
&« C & colabresearch.google.com/driv + B0 e :
i @ cGlobal M et itech keitrekr/men.. = I3 Journal Search - Cl.. W Building and Install.. [ lournal of Multime.. €} RCMS HAITHEE.. »
; ; o Ab=
I:I_” L & mnist_verlipynb2| At Buz 2:=s A o
o =3 27 g HHEY i

= 23
> VG E 6 1
Aél AEI -6- I:I-l % _—Efrom __future__ import print_function = -

o inport keras
inport tensorflow.keras

A'” EI E from tensorflow.keras, datasets inport mnist

— from tensorflow. keras nodels inport Sequential
from tensorflow. keras. lavers inport Dense, Dropout, Flatten
from tensorflow. keras, lavers inport ConvZD, MaxPoolingzD
from tensorflow.keras import backend as K
from keras.utils import np_utilg
inport matplotlib. pyplot as plt
from PIL inport Image
import numpy as np
inport oz, time

inport tensorflow as tf
from tensorflow. python.client inport device_lib
device_lib. list_local _devices()

print{ [Infol tf=",tf __version__)
batch_size = 128
nun_classes = 10

epochs = 12

# input image dimensions
ing_rows, img_cols = 28, 28

# the data, split between train and test sets
(v train, w_train), (x_test, v_test) = nnist. load_data(d

if K. inage_data_format() == ‘channels_first':
x_train = x_train reshape(x_train.shape[0], 1, img_rows, ing_cols)
¥ test = x_test reshape(x_test shape[D], 1, img_rows, ing_cols)
input_shaee = (1, ng_rows, Ingcols)

else:

¥_train = x_train reshape(x_train.shapel0], img_rows, img_cols, 1)
¥_test = x_test. reshape(x_test shape[D], ing_rows, img_cols, 1)

r I V P I input__shape = {img_rows, ing_cols, 1)
w_train = x_train.astypel float32') 7
I Vi P L.




What is the Google Colab?

 Basic configuration of Google Colab




< Jupyter = E EE= Jupyterab & X| (anaconda HX|El 2El)
= 1) conda install -c conda-forge jupyterlab (CMD & 0| A{)

| B R R R |
| AR AR R R |
| BB R R R |
| B R R |
| B R R |
| B R R |
| B R R |
| B R R |
| B S R R R |
| B R R |
[ AR R R A |
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Google Colab &&59}7| : 7|2 B8 A &

= 2) Anaconda (Z[4] BT 2 X]): jupyter notebook At L2 EX|E
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< https://colab.research.google.com/ (Al colab 2 A|%E}S17)
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https://colab.research.google.com/

Google Colab &£

< Jupyter bookOl| A

. QE I:lI-AH

8t7]: 712 M U SXHY

ZtEEst O | A& (python 7|EH
“pop-up” & disableZ|0 Y= A "GIE'CZE S

)\Al_

from gooale.colab inport files
uploaded = files.upload()

2 MY | M

e

cH
HA

ofo

Cancel upload

© fron gooale.colab inport files
uploaded = files.upload()

C ot = | pima-indians-  etes data csv
* pima-indians-diabetes.data.csv(application/vnd.ms-excel) - 23278 bytes, last modified: 2019. 7. 16
Saving pima-indians—diabetes. data. csv to pima-indians-diabetes. data. csy

g}o|

s i

O)

s AT

W o

‘ esc

EED

= aE
102102
2019
FER_2013
NeuralNetwork

@ OneDrive

= L pe

= KimBG-55D1 (6)
[ SAMSUNG (H)

= DRKIM4-2011 ()
== DRKIM4-2011 (1)

= KImBG-55D1 (63

e ogm: |

j o

B AND-gate.data

-gate data
%] AND-gate-test data
ERS

& anD

Fo

@) pima-indians-diabetes data

- 100% done

= o 1 O
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Google Colab &85}7]| : 7

< Upload®l H|O|E 250 &A= Qlsl 27
« ZZ0f EEONM "s” BE =

0 !s

™ v @2 89 & 8 :

C+ [rina-indians-diabetes.data (1).csv'  sanple_data
pima-indians—diabetes, data. csv

o A% MEE H0|E python T2IMO R S| B7)

import numpy as np
dataset = np.loadtxt ("pima-indians-diabetes.data.csv", delimiter=",")
print (dataset)
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Google Colab &&%9}7| : GoogleDrive &HZ5}7|

o ZZME [AC 8l 00| X&A BHE7|
= Colab 22t2E0 L= YEESH=

= GoogleDrive(Z{i2l): &7 TS AL At
A= ALESH= &H4|0| H

0

z
E_l
nuo
o
J>

TAIEE ChAl RI=

& Es
& 8% 72 EE0|E0| IEE

« 1) Of2H YO £

from google.colab import drive
drive.mount ('/content/gdrive')

o from google, colab inport drive
drive.mount (' fcontent fadrive')

o [ = | n i
o from aoogle. colab inport drive
drive.mount('/content/adrive")

+ Go to this URL in a browser: https://accounts. google. confofoauth?/auth?cl ient _id=9473189398053-6bnEokBadaf Andatnfeefd9l helbredi . apps. aoogl eusercontent . co

Enter your authorization code:
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co UntitledQipynb - Colaboratory % G Success code=4/sAFKIGQIBIWT.

<

C @ colabresearch.google.com/drive/1

Global M kent itech keitre ki/men

& UntitledO.ipynb

oY 3 =2 o Hey =

+ 3E

E

(51

C»

(7

C»

+ H~E

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

Ils

‘pina-indians-diabetes. data (1)
pina-indians-diabetes. data, csv

inport numpy as np

k|

sy’

_OTLSGxKX|

saple_data,

x

o

Untitled0ipynb2| At - Colabc x| ) unable to use colab, Error popu x | £ 4% x| +

Journal Search -

dataset = np. loadtxt ("pina-indians-diabetes. data.csv”, delimiter=",")

print(dataset)

#ititle Exanple form fields

#inarkdown Forns support many types of fields,

no_type_checking = ' #fparan

string_type = ‘example’ #paran {type: "string"}

slider_value = 142 #bparan {type: "slider”, min: 100, max: 200}

number = 102 #paran {type: “nuiber'}

date = "2010-11-05"  #oaran {type: "date’}

pick_me = "monday” #@param ['monday’, ‘tuesday’. ‘wednesday'. 'thursday']
select_or_input = "apples” #@paran ["apples’, "bananas”, "oranges'] {allow-input: true}

#inarkdown —

[l 6 148, 7z,
[ 8, =8
[ & 183, 64,
i & 21 72
[ 126, 0.
[ 43 0.

inport tensorflow as tf

print(tf.__version__)

1.15.0-rc3

from google.colab inport drive

drive nount('/adrive’, force_remount=True)

0.627
0.3
0.672

0.245
0.349
0.315

Go to this URL in a browser: https:

Enter your authorization code:

50.

2.

a0.

23.

account

R, Building and Install.. [E] Journal of Multime. €} RCMS &

Forms support many types of fields

no_type_checking:

string_type: 'example

slider_value: _ °

number: 102

142

date: 2010 / 11 / 05 [

pick_me: monday

select _or_input:
apples

4

from google.colab import drive
drive.mount (' /adrive', force_remount=True)

Go to this URL in a browser: https:/faccounts.gooule. co

Enter vour authorization code

Paste and enter...!!

9f4n 4

gdnfeebddlheDbrodi apps. googl eusercontent . coméredirect _uri=urn®34iet faabwakdboaut hias?, 0n3s

+

B8 a8

google. con/of oauth2/auth?cl ient _id=0473189R98053-BbnGokBadaf 4ndgdnfeefddt helbredi . apps. googl eusercontent . condredirect uri=urne3iet felhngkihoant hxdh?. 0534
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Google Colab &&%9}7| : GoogleDrive &HZ5}7|

= 4) "gdrive"2t= 257t Y0 mount El A2 = = ULCL

© fron gocgle.colab inport drive
drive.mount (' /content fadrive')

> Gotothis URL in a browser: https://accounts. gooale. con/ofoauth?/auth?cl ient _id=047318989803-Gbnbokdodaf AndgdnfeebdI helbredi . apps. googl eusercontent . condredi rect uri=urnidtiet f

Enter vour authorization code:

Mounted at fcontent/adrive

lcd /gdrive/

lls -al

© cd fodrive/
s -al

> total 16

drwsr—xr—x 1 root root 4096 dug 27 16:17

drwxr=xr=x 1 root root 4095 Oct 16 10:12 ..
drisr=xr=x 1 root root 4095 Oct 8 20:06 .config
drwsr—xr—x 1 root root 4096 Aug 27 16:17 sample_data

OIVPL "



Google Colab &-8&7%}7| : GoogleDrive €&75}7|

= 5) "gdrive”>"My drive"0| Q&= LY M7|/H 25|

with open('/content/gdrive/My Drive/foo.txt', 'w') as f:
f.write('Hello Google Drive!')

o with open(' fcontent fadriveMy Driveffoo txt', ‘') as f: —
fouritel 'Hello Google Drive!') J-Ll'OEI &7|

'cat /content/gdrive/My\ Drive/foo.txt

lcat fcontent fadrive/Myll Drive/ foo. txt 7L O
© o e 27|
L_E? Hel lo Google Drive!

OIIVPL 3



Google Colab &83}7| : GoogleDrive &

()
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M| google drive A0 foo.txt7} BF=0f

N =
M

o}7

x| 7H27tR 727

S Wel X | @ 4T x| M x| D Dau x| ®Bu x| I3sch x| cunt x| Unt X | G Suc X | @Colex | CPoX| ®ogoox | ZPo x| CHonx | M8 x| @IZxx &Uix & kx| g
<« C & drivegooglecom/drive/u/0/my-drive a
@ Global M feit itech keitre ke/men. 13 Joumnal Search - €. Ry Building and Install.. [§] Journal of Multime @ Joumal o ) GitHub - Kinect/Py. Keras &

‘_ =%

o U P2 ERO|ENX] BE FE:
“/content/gdrive/My Drive/"

Lf =8r0|E © & © :
| uzesal w
R L8R Otx I
SH=2
B Aou= o 2019.7.12. L -
~ [B u=aos
Blkdni> L 2018.10.7. L} -
> Bm Zoni= | |
» B =2EST|ENe BB 0EREARDRIHY Y L 2019.1.27. Lt -
» BB CIEHAEXIRGDE H Y
2357 aHE o 2019.1.28. Lt -
N . b = le=s
» BB Mo B zon= 0
» BB STIH(ER)
opencv_contrib-3.4.4.zi| Lt 2018.12.8. L}
» B DEEza ’ ’
v Colab Notebooks opencv_contrib-3.4.2.zip Lt 2018.12.8. L}
» @ NeuralNetwork
MDPIElectronics_2019_190809_revision.zip Lt 2019.8.10. L} 25MB
» [ Intl Conferences
» BB Jmis B \kmms-Mar-10-2018-0018_R1 ot 2018. 6. 26, L} -
» @ Journals
s Is ET= 2 zip B 25MB
3 ECR=LILE]
[P] RAXEE_SEOTH_HF ST H (E E2).ppix L 2019.7.13. Lt 15MB
o) =2 sy
2 SR EME _
" B footxt L 2% 7:43 Lt 1985t0| £
© HA=Z =My
g electronics-584296-english-Final.zip Lt 2019.9. 4, L} 31MB
Y 32
E 7= H electronics-584296-english-Final.zip Lt 2019.9.4. L} 25MB
X5
m conference Brochure Lt 2019.9.29. L} 8MB
= Aey
11.8GB AH2 & 5 ColorArtifact.zip L 2018.12.17. 4 17MB
B ACIVS 2020_%3 & _ver2(checked).pdf Lt 2019.5.5. Lt 28MB
B ACIVS 2020 %4 2 _ver2.pdf L 2019.5.5. Lt 28MB
s orojH e 2| = FE AL Zip Lt 2019.1.28. SMEH 52MB
B =2 Ooi0h-AIAR 25 S0 A% F)(final-18.01.15.) xlsx Lt 2019.1.8. L} 25KB
B 2e0/0)of=EHE(2019) A ZE MA=LEE hwp Lt 2019.5.1. Lt 504KB
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Google Colab &-8&7%}7| : GoogleDrive €&75}7|

< Google drive>"W{E2}O[E" > Qo|o| E LY LY 240 £ 7

=

&« (&} 8@ dnvegoogle.com/dnve/u/0/folders/10h0547xoUlJ6F0rza7ZdKkpAlMwHCe

P @ Global M ke itechkeitrekr/men.. =r DUWEIADE ME.. I3 Journal Search - Cl.. W Building and Install..  [[f] Journal of Multime.. €} RCMS HAIZEEE.. @ Joumnal of Defense.. ) GitHub - Kinect/Py...
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1=
4

MZ 2=
015 S 2 OpA| 222 =
FUz9
_ B pima-indians-diabetes.data.csv Lt 2= 426 Lt
N Ly Satol=
> = I B cv_keras_first.py L} 2= 426 L}
B  cv_keras_ANDGate.py L} 2= 406 Lt
2 IR EME
@ AT EME E3 AND-gate.data.xlsx Lt 2= 4:26 L}
W 3= B AND-gate.data.csv L} 25 427 L}
W =xs o
B  AND-gate-test.data.csv Lt 2 F 426 Lt

fii
B
)
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i
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Google Colab &&%9}7| : GoogleDrive &HZ5}7|

= Jupyter Notebook Of| A

lcat /content/gdrive/My\ Drive/Deeplearning/NeuralNetwork/cv keras first.py

° lcat fcontent/gdrive/Mydl Drive/Deeplearning/NeuralMetwork/cv_keras_first.py

C» # Visualize training history
from keras.models import Sequential
from keras, lavers import Dense
inport matplotlib.pyplot as plt
inport numpy
#4 fix random seed for reproducibility
seed = 7
numepy ., randon, seed( seed)
## load pina indians dataset
datazet = numpy. loadtxt (" pina-indians-diabetes, data. csv’, delimiter=",")
#osplit into input (X) and output (Y) variables
% = dataset [, 0:8]
Y = dataset[: 8]
#orint (1)
#orint ()
## create nodel
# MEHCE ARE W0t ZYE BE
model = Sequential()
# input layer
model . add(Dense(12, input _din=8, kernel_initializer="uniforn', activation='relu'})
# hidden layer
model . add(Dense(8, kernel_initializer="uniforn', activation="relu'})
# output laver
model  add(Dense(1, kernel_initializer="uniforn’, activation="siagnoid ])
## Compile nodel
model  conpi el loss="binary_crossentropy', optimizer="adam', metrics=['accuracy'])
#Fit the nodel
history = model. fit(%, ¥, validation_split=0.33, epochs=150, batch_size=10, verbose=0)
# list all data in history
#orintChistory history['acc'])
#orint(history. history['loss']) — e
#orintChistory. history['val_acc']) é/]-f/ _U/L%/EQ QEO/W é’L EC')7/0/§ 74 ﬁ/EoEQ %’L —,é 2/E/L
#orint(history. history['val _loss']) :
## summarize history for accuracy
plt.plotihistory.history['acc'])

It.plot{history. history['val_acc'])
o = 03250/ 2ALf Mg A AF Cafo/H0) 22/1
plt.vlabel {‘accuracy')

(- IVPL E:E}I{nleggﬁclig[etp?g:n) “test'], loc="upper left') Ef%lO/L/ [f/O/E/O]y [ﬂé—/ é-;/EO/ 7}%5/[%5 /7\7,52 g/g/gf
I Vision P L |
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plt.show()




Google Colab &-8&7%}7| : GoogleDrive €&75}7|

» Google drive 22l: Colab Notebooks & 2 QI(2 Q10| 21 g5t= 2| Al ME D)

& C @ drive.google.com/drive/u/0/my-drive e v+ @ 0+*A

¥ @ Global M ket itechkeitrekr/men.. =r HLEGFIHA A% > Joumnal search - Cl.. R Building and install.. [ Journal of Multime... € RCMS HAIZLEZ.. @ Journal of Defense..  €) GitHub - Kinect/Py.
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Google Colab &-&735}7| : Keras 7|8 python code testing (1)

% Test code = (keras 7|8

## Visualize training history

from keras.models import Sequential
from keras.layers 1mport Dense

import matplotlib.pyplot as plt

import numpy

## fix random seed for reproducibility
seed = 7

numpy.random. seed (seed)

## load pima indians dataset

dataset = numpy.loadtxt ("pima-indians-
diabetes.data.csv", delimiter=",")

## split into input (X) and output (Y)
varilables

X = dataset[:,0:8]

Y = dataset[:, 8]

fprint (X)

#porint (Y)

## create model

™

n
[
L.

]

v
P

## create model

§ MEHoZ Xg 4o RS BE
model = Sequential ()

# input layer

model.add (Dense (12, input dim=8§,
kernel initializer='uniform',
activation="'relu'))

# hidden layer

model .add (Dense (8,

kernel initializer='uniform',
activation='relu'))

# output layer

model.add (Dense (1,

kernel initializer='uniform',
activation='sigmoid'))

## Compile model

model.compile (loss="binary crossentropy',
optimizer="adam', metrics=['accuracy'])
## Fit the model

history = model.fit (X, Y,
validation split=0.33, epochs=150,
batch size=10, verbose=0)

24



Google Colab &-&735}7| : Keras 7|8 python code testing (2)

[ W06 07:28:59.075867 139888131606400 nodule_wrapper.py: 138] Fron /usr/local /1ib/oythonZ. 7/dist -packal

WI016 O7:28:59.003713 13935881 31606400 modul e_wrapper.py:139] From fusr/local/1ib/python2, 7/di st—packal

016 07:28:59, 100692 1398881 31606400 deprecat ion. py: 323] rom ,"L,ISI’;'{ local )'{| i bf{D}"t oneg., f;"dl st —packages)
A Instructions for updating:
|

Use tf.where in 2.0, which has the same broadcast rule as np.where
## list all data in history

016 07:28:59, 296449 13988581 31606400 modul e_wrapper. py:139] From fusr/local/1ib/python2, 7/dist—packal

WI016 O7:28:59. 368737 1398881 31606400 module_wrapper.py:139] From Jusr/local/1ib/python2, 7/di st —packal

## summarize hi story for accuracy W016 07:28:59, 428307 13989813160B400 module_wrapper.py:138] From /usr/local /1ib/python2. 7/dist-packa
plt . plOt (hi StOI‘y .hi StOI‘y [ 'acc' ] ) WI016 O7:28:59. 437418 1398851 51606400 module_wrapper . py:139] From fusr/local /1 ib/pythonZ. 7/dist-packa)
p]_t . p]_ot (hi story. hi story ['val acc']) W016 07:28:59, 439689 1398981 3160B400 module_wrapper.py:138] From /usr/local/1ib/python2. 7/dist-packa
plt .title ('model accuracy ) WIDI6 07:28:59, 559381 139888131 606400 module_wrapper . pv: 139] From fusr/local /1 ib/python2. 7/dist-packa

016 O7:28:59, 561050 1398588131606400 modul e_wrapper. py:139] From fusr/local/1ib/python2, 7/dist—packal

plt.ylabel ("accuracy')
plt.xlabel ('epoch')
plt.legend(['train', 'test'], loc='upper 0775 { — pan

test Y ! Il
left!') e }WMN”\ e

plt.ShOW() 0.700 WMN

WI016 O7:28:59. 747308 1398881 31606400 module_wrapper.py:139] From Jfusr/local /1ib/python2, 7/di st —packal

model accuracy

accuracy

## summarize history for loss ““ﬂ

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

plt.plot (history.history['val loss']) e
plt.title('model loss') -
plt.ylabel ('loss") 0675 1 —— tair

plt.xlabel ('epoch'") ij\w
plt.legend(['train', 'test'], loc='upper g W

left') e

plt.show () -

o 20 40 &0 80 100 120 140
epoch

lt— IVPL Jupyter notebookOf| A =2

I
=
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o
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Google Colab &853}7| : GPU A8 &

< Notebook 0 "+=8"> "=EZF "

©IVPL

Intelligent Vision Processing Lab

» mnist_verlipynb - Colaboratory X §& Colab Notebooks - Google EE X | A

C & colab.research.google.com/drive/1Q00s0KPyhfesu-9Mt4)Cin1B5dbESDI
Q@ Global M ket itechkeitrekr/men.. = DEITHH ME. (Y Journal Search - Cl...
[= verlipynb

=7 y¢ EY =7 =8

— T dataset.
Ge CUFSRITA pochs
it 7| rameter tuning)
1E .
fr
i Ctrl+M D
in
fro ZIEERTL Crl+H mnist
fr auent ial
ChE 7 Ctrl+G
fr Chd ” nse. Dropout, Flatt
fr  o|® =7 Ctrl+shift+G nvaD, MaxPool |
f s K
T w=u3
i
fr 2L BAE7|7
in
in SEEzx9

batch_size = 128
nun_classes = 10
epochs = 12

# input image dinensions
ing_rows, ing_cols = 28, 28

# the data, split between train and test sets
{#_train, y_train), (x_test, v_test) = mnist.load_data()

if K. image_data_fornat() == 'channels_first":
¥_train = x_train reshape(x_train.shape(0], 1, ing_rows, img_cols)
®_test = x_test.reshape(x_test.shapel0], 1. ing_rows, ing_cols)
input_shape = (1, ing_rows, img_cols)

else:

¥_train = ¥_train reshape(x_train.shape[0], ing_rows, ing_cols, 1)
¥_test = x_test.reshapelx_test.shapel0], img_rows, img_cols, 1)
input_shape = (ing_rows, ing_cols, 1)

x|+

P, Building and Install..

[ Journal of Multime...

Oolz=sxz=

None

GPU

TPU
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Google Colab &-&73}7| : GPU Al d%d5}7] (2)

< Notebook 0| 7: "=&8"> " EHAH"S> SIEQ 0| 7t&7|: GPU MEH = X%

mnist_verlipynb - Colaboratory X §& Colab Notebooks - Google E2 X | A X ‘ +

&« C 8 colab.research.google.com/drive/ 0s0KPyhfcsu-9Mid)Cin1B5dbfESb

HE ¥ @ Global M et itechkeitrekr/men. = MUISIMH A% (D Journal Search - Cl.. B Building and Install.. [ Journal of Multime... €]

£ mnist_verlipynb

oe =3 27 fe e EF ES¥
+3E 4+ &
>
(s} T dataset.
- OE M Med Ctrl+shift+A epochs
(t  soz= s rameter tuning).
1E _ 1.
3 HEZE A
=927
fr
in MEHT| A AFE Ctri+M D
in
fro =7 EEETL Ctrl+H mnist
fr auential
Cle 57 Cirl+G

fr s =7l nse, Dropout, Flatten
fr ol 37| Ctrl+shift+G nvzD, MaxPool IngZD
fr s K
fr LE M
in
U SO
in
in ZEEH L7

batch_size = 128
nun_classes = 10
epochs = 12

# input image dinensions
ing_rows, ing_cols = 28, 28

# the data, split between train and test sets
{#_train, y_train), (x_test, v_test) = mnist.load_data()

if K. image_data_fornat() == 'channels_first":
¥_train = x_train reshape(x_train.shape(0], 1, ing_rows, img_cols)
®_test = x_test.reshape(x_test.shapel0], 1. ing_rows, ing_cols)

input_shape = (1, ing_rows, img_cols)
else:
¥_train = ¥_train reshape(x_train.shape[0], ing_rows, ing_cols, 1)

‘ I V P s _test = x_test.reshape(_test. shape[0], ing_rows, img_cols, 1)
input_shape = (ing_rows, img_cols, 1) 27
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Google Colab &-&735}7| : GPU Al d%d5}7] (3)

< Notebook 0| 7: "=&8"> " EHAH"S> SIEQ 0| 7t&7|: GPU MEH = X%

mnist_verlipynb - Colaboratory X §& Colab Notebooks - Google E2 X | A X ‘ +

&« C 8 colab.research.google.com/drive/ 0s0KPyhfcsu-9Mid)Cin1B5dbfESb

HE ¥ @ Global M et itechkeitrekr/men. = MUISIMH A% (D Journal Search - Cl.. B Building and Install.. [ Journal of Multime... €]

£ mnist_verlipynb

oe =3 27 fe e EF ES¥
+3E 4+ &
>
(s} T dataset.
- OE M Med Ctrl+shift+A epochs
(t  soz= s rameter tuning).
1E _ 1.
3 HEZE A
=927
fr
in MEHT| A AFE Ctri+M D
in
fro =7 EEETL Ctrl+H mnist
fr auential
Cle 57 Cirl+G

fr s =7l nse, Dropout, Flatten
fr ol 37| Ctrl+shift+G nvzD, MaxPool IngZD
fr s K
fr LE M
in
U SO
in
in ZEEH L7

batch_size = 128
nun_classes = 10
epochs = 12

# input image dinensions
ing_rows, ing_cols = 28, 28

# the data, split between train and test sets
{#_train, y_train), (x_test, v_test) = mnist.load_data()

if K. image_data_fornat() == 'channels_first":
¥_train = x_train reshape(x_train.shape(0], 1, ing_rows, img_cols)
®_test = x_test.reshape(x_test.shapel0], 1. ing_rows, ing_cols)

input_shape = (1, ing_rows, img_cols)
else:
¥_train = ¥_train reshape(x_train.shape[0], ing_rows, ing_cols, 1)

‘ ¥_test = x_test.reshapelx_test.shapel0], img_rows, img_cols, 1)
input_shape = (ing_rows, img_cols, 1) 28
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171 : GPU A& 27°85H7] (4)

from tensorflow.python.client import device 1lib
device lib.list local devices|()

from tensorflow. python. client import device_lib
device_lib. list_local _devices()

C» [name: "/device:CPU:0"
device_tvpe: "CPU"
memory_limit: ZG68435456
locality {
}
incarnation: 13487431627127479316, nane: “/device ¥LA_CPL:O"
device_type: "XL&_CPU"
memory_linit: 171738693184

local 1 Tesla K80 GPU A& & &

incarnation: 5752867019675877498
physical _device_desc: "device: XLA_CPU device”, name: “/device:xLA_GPU:D"
device_tvpe: "XLA_GPU"
memory_linit: 17179869184
locality {
}
incarnation: 9946172525360568274
phvsical _device_desc: “device: XLA_GPU device”, name: “/device:GPU:0"
device_type: "GPU"
memory_|init: 11330115994
locality {
bus_id: 1
links {
b
¥
incarnation: 14881033440249588456
physical _device_desc: "device: O, namem pci bus id: 0000:00:04.0, compute capability: 3.7"]

OIVPL 20



Mnist : Digit recognition project (1)

% 1) google driveS HXA| AZTICH (B9 At= 10H|O|X| O|% &),

from google.colab import drive
drive.mount ('/content/gdrive')

i) r-*:.IElni

o from google. colab inport drive
drive.mount (' fcontent fadrive')

wes 0 to this URL in a browser: https:/faccounts. google. confofoauthefauth?el ient i d=947318989805-6bnAakBadaf Anda3nf eeb491 helbr cdi . apps. googl eusercontent . oo

Enter wour authorization code:

= "Mounted at /content/gdrive” : Mount is successful....!!!!

© fron gocgle.colab inport drive
drive.mount (' /content fadrive')

> Gotothis URL in a browser: https://accounts. aooale. confofoauth2/aut h?cl ient id=0473185989803-BbnbokBadaf Andgdnfestd helbredi . apps. googl eusercontent . condredirect uri=urnsdtiet f

Enter wour authorization code:

Mounted at [fcontent/odrive

OIVPL a0



Mnist : Digit recognition project (2)

n

mnist ZTEME| Z Lot HO|EE {ISt= google drive (Lf E2t0[E)0f| O|2| S A}

“My Drlve/DeepLearnlng/cnn/mnlst/dataset _test/testimgs/”

&« C @ drive.google.com/dm ders/1IMoEzkNypAXIS|0fFa02z4AGCN2IQhpi
% @ Global M ket itechkeitrekr/me = AR HE 12 Joumnal 5 -cl.. Py Building and Install ¥l Journal of Multime.. €3 RCMS MAIZEEE. @ Joumnal of Defense.. ) GitHub - Kinect/Py.. &2 =24
‘ EZ2l0|E Q EctolE M =
L EBFO[E > - > dataset test > testimgs
VR - 9
£ ¥ 2 SE =FHT e
=g
_ 210.png oF 1 f
» Wy E2to|= 9
8 Zgcetol= Py 209.png o1 t
208.png 2% f
2 ST EM"E
O zz=sm gl 207-pno SET59 H
W =R By 206.png 2H 1 t
ERNES
w = [l 205.png o1 f
= Ames [l 20409 L o 11:50 Lt
11.8GB Ar2E
JAl 203.png 2F 1 f
202.png 2% p

r I VP L 199.png Lt 27 11:59 L} 31
Vision P L



< 3) mnist deep learning ZEE =H

° """Trains a simple convnet on the MNIST dataset. hi StOr}"=I'I10dE| it ()'(_t rai n, v_t rai n,
Gets to 99.25% test accuracy after 12 epochs bat Ch Si Ze:bat Ch Si B
(there is still a lot of wargin for parameter tuning), - - !
16 seconds per epech on a GRID KE20 GPU. epochs=epochs,
verbose=|,
from __future__ import print_function val idat ion_dat a=(}{_t est, v_test ) )
import keras _ i
ek S score = model evaluatelx_test, v_test, verbose=0)
from tensorflow keras.datasets import mnist ori ﬂt( 'Test loss: ', SCOI’E[D] )
from tensorflon keras.models inport Sequential . . oy
fron tensorflow. keras. layers inport Dense, Dropout, Flatten print{ Test accuracy: ', score[11)
from tensorflow keras. lavers inport Conv2D, MaxPooling2D
from tensorflow. keras import backend as K . .
fron keras.utils inport np_utils #it-— summarize history for accuracy
import matplotlib.pyplot as plt i A ' '
e P gt ICeee plt.plot(history history['acc'])
import nupy as np plt.plot{history. history['val _acc'])
import os

plt.titlel model accuracy')

plt.ylabel (‘accuracy')

plt. xlabel (epoch’)

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

num_classes = [0 plt, show()
epochs = 12

from tensorflow. python.client inport device_lib

device_lib. list_local devices()

# input image dimensicns
img_rows, img_cols = 28, 22 q
nerens. s e ##— Model Test using Test datasets
# the data, split between train and test sets print()

(x_train, v_train], (x_test. v_test) = nnist.load_data(]

rint("———hctual test for digits—--")
1T K. inage data_fornat() — ‘channels first': g = Image.open('/content/adrive/My Drive/Deeplearning/cnn/nnist/dataset _test/testings/1.png" ). convert ("L") |
¥_train = x_train.reshapelx_train.shapel0], 1, ina_rous, img_cols)
¥_test = x_test.reshape(x_test.shape[0], |, ina_rows, ing_cols) ng = np.resizeting, (29, 28, 1))
E‘Semuut,shape = (1. img_rows, img_cols) infarr = no.array( img)
W_train = s train. restapel_train.shapel0], ing_rows, ima_cols, 1) inzarr = im2arr.reshape(1,28,28,1)

¥_test = x_test.reshape(x_test.shapel0], ing_rows, ing_cols, 1) f f
input _shape - (ing_rons, Ing_cols, 1) v_pred = nodel . predict _classes(inZarr)

print{y_pred)
¥_train = x_train.astype(’float32")
W test = x_test.astypel floatdZ')

iﬁgg”i’égﬁ ng = Image.open( ' /content/gdrive/My Drive/Deeplearning/cnn/nnist /dataset _test/testings/5.png'). convert("L") |
print("x_train shape:*, x_train,shae) ng = np.resizeting, Lo, 2o, 1))
print(x_train.shape(0], 'train samples') inZarr = np.array(img)

print(x_test.shape[0], 'test sanples') ) ,
imZarr = inZarr.reshape(l, 28,28, 1)
# convert class vectors to binary class matrices

y_train = keras.utils.to_categorical(y_train, nun_classes) v_pred = nodel .predict_classes(inZarr)
y_test = keras.utils. to_categorical (yv_test, num_classes) or | nt (Y_Dred)

nodel = Seauential ()
nodel . add(Conv2D(32, kernel _size=(3, 3),
act fvation="relu’,

input_shape=input_shape) ) q E L L 7 _|_|_I O E O E i E E -I §I_—|— D:' A . = E
nodel . add(ConvZD(B4, (3, 3), activation="relu')} O o T
node! | add( MaxPool ing2Dinool _size=(2, 2))) - o = )
node! . add(Dropout (11, 25) )
nodel . add(Flatten())
nockel , add{Dense( 128, activation="relu'))
node! . add(Dropout {0.5))

P nocel . addiDense(nun_classes, activation="softnax'))
I V L nodel . conpile(loss=tensor flow. keras. losses. categor | cal _crossent ropy, 32
v P L optimizer="adan",
netrics=['accuracy’])



mnist : Digit recognition projec

< 4) mnist deep learning ZE a5 2L} (AH A1t of2fet &-3).

[» x_train shape: (G0000, 28, 28, 1)
GO000 train samples
10000 test samples
Train on 50000 sanples, validate on 10000 samples

Epoch 1/12
£0000/60000 [ ] - Bz 12Busfsanple - losst 0.2381 - acc: 0.9276 - val_loss: 0.0517 - val_acc: 0.9827
Epoch 2/12
£0000/60000 [ ] - T3 122us/sanple - loss: 0.0821 - acct 0.9780 - val_loss: 0.0345 - val_acc: 0,9880
Epoch 3712
£0000/60000 [ ] - 7z 121us/sanple - loss: 0.0624 - acc: 0.9812 - val _loss: 0.0355 - val_acc: 0,9584
Epoch 4/12
FO000/60000 [ ] - 7= 121usfsanple - loss: 0.0504 - acc: 0.9846 - val _loss: 0.0795 - val_acc: 0.9905
Epoch 5712
£0000/60000 [ ] - T 122usfsanple - losst 0.0440 - acc: 0.9870 - val_loss: 0.0284 - val_acc: 0.9902
Epoch 6/12
F0000/60000 [ ] - 7z 122usfsanple - loss: 0.0377 - acc: 0.9877 - val_loss: 0.0269 - val_acc: 0,9908
Epoch 7712
F0000/60000 [ ] - 75 123us/sanple - loss: 0.0342 - acc: 0.9893 - val_loss: 0.0301 - val_acc: 0,9904
Epoch 8712
£0000/60000 [ ] - 7= 12fusfsanple - loss: 0.0315 - acc: 0.9900 - val_loss: 0.0256 - val_acc: 0.9918
Epoch 9712
£0000/60000 [ ] - 7= 121usfsanple - loss: 0.0277 - acc: 0.9913 - val_loss: 0.0272 - val_acc: 0.9921
Epoch 10412
£0000/60000 [ ] - 7= 121usfsanple - loss: 0.0251 - acc: 0.9919 - val_loss: 0.0248 - val_acc: 0.9921
Epoch 11712
£0000/60000 [ ] - T3 122usfsanple - losst 0.0235 - acct 0.9924 - val_loss: 0.0282 - val_acc: 0,9915
Epoch 12412
£0000/60000 [ ] - 73 121usfsanple - loss: 0.0202 - acc: 0.9934 - val _loss: 0.0259 - val_acc: 0,9923

Test loss: 0.0255931414561194334
Test accuracy: 0.9923
model accuracy

—— ftrain —

0.99
test

o =
o I
- =)

accuracy
=
o
=

095
094
093
0 2 3 8 8 10
epoch

-——hctual test for digits——-
[7]
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How to run the developed CNN code? (1)

% If already you have your own CNN code, how to run that python code?

'python3 "/content/gdrive/My Drive/Deeplearning/cnn/mnist/mnist colab verl.py"

¥ @ Clobal M gt itechkeitrekr/men.. =y DUHEIANE M= (X Journal Search - Cl.. Ry Building and Install.. [ Journal of Multime.. €} RCMS HAIZIEE.. @ Journal of Defense.. () GitHub - Kinect/P

&
- a=zes7)
o2 b Fras=a Yoz =Fod
Suzgl
dataset_test L 1 7. L
[ Lj Ectojl= . -
3 =5 EEro|= @8 mnist_colab_ver1.py L} 25812 L}
mnist_cnn. - 2019.9. 22 4
2 zgEsT B e
M HEous

©IVPL
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How to run the developed CNN code? (2)

= |n your Jupyter NoteBook, the following, “lpython3 (your python code)” and run.

o lpvthon3 "/content/adrive/My Drive/Deeplearning/cnn/mnist/mnist_colab_ver!.py'|

C» Using TensorFlow backend.
EEH 9_] D—ED '| '| ' '| ?' AT 7O L Feresef Leacdmmemd e Ak Foronm flnr_oi:_:...l..m..th.J'. 1 n.-"_rqs\l Lok e Al B i O o e | | T T O O

'
2018-10-20 11412 EE?STD{;S 11:12:49, 396706: | t : eI i Aarar
- 112:49, o tensorflon/strean_executor/plat forn/default/dso_loader. ccd4] Successful ly opened dynamic library liboublas, s, 10.0
2019-10-20 111z 2019-10-20 11:12:49.513900: | tensorflow/strean_executor/plat forn/default/dso_loader.cci44] Successful ly opened dvnamic library |ibcudnn.so, 7
J019-10-20 11:1% B0000/60000 [ ] - Oz 147us/sanple - loss: 0.2463 - acc: 0.9246 - val_loss: 0.0532 - val_acc: 0,9824
2019-10-20 11:1z  Epoch 2712 . | . . 1,k
2019-10-20 11:1% Egggﬁfg??gﬂ [ 1 - 7s 122us/sanple - loss: 0.0884 - acc: 0.9734 - val_loss: 0.0400 - val_acc: 0.9869 arar
20191020 11112 BO000/60000 [ ] - 7= 120us/sanple - loss: 0.0672 - acc: 0.9902 - val_loss: 0.0362 - val_acc: 0,09982
2019-10-20 11:18 Epoch 4/12 0ot
M9-10-20 11:13 RO000/60000 [ ] - 7 121usfsanple - loss: 0.0536 - acc: 0.9837 - val_loss: 0.0365 - val _acc: 0.9877
. Epoch B/12
nane: Tesla K3l BO000/60000 [ 1 - 75 12lusfsanple - loss: 0.0469 - acc: 0.9854 - val_loss: 0.0322 - val_acc: 0,9897
Epoch B2
B0000/60000 { 1 - 75 121usf=anple - loss: 0.0408 - acc: 0.9879 - val_loss: 0.0275 - val_acc: 0.9910
Epoch 712
B0000/60000 { 1 - 75 120usf=anple - loss: 0.0352 - acc: 0.9887 - val_loss: 0.0279 - val_acc: 0.9910
Epoch 812
B0000/60000 { 1 - 75 121usf=anple - loss: 0.0311 - acc: 0.9899 - val_loss: 0.0283 - val_acc: 0.9915
Epoch 9712
B0000/60000 { 1 - 75 120usf=anple - loss: 0.0308 - acc: 0.9900 - val_loss: 0.0267 - val_acc: 0.9918
Epoch 10412
B0000/60000 { 1 - 75 121usf=anple - loss: 00271 - acc: 0.9916 - val_loss: 0.0326 - val_acc: 0.9901
Epoch 11712
B0000/60000 { 1 - 75 121usf=anple - loss: 0.0248 - acc: 0.9920 - val_loss: 0.0258 - val_acc: 0.9920
Epoch 12112
B0000/60000 { 1 - 75 121usf=anple - loss: 0.0231 - acc: 0.9919 - val_loss: 0.0289 - val_acc: 0.9914

Test loss: 0,028908748149796337

Test accuracy: 00,9914

Consumed time: 89, 42521524429321 (=ec)
<Figure size B40x480 with 1 Axes>

——pctual test for digits—-

(9]
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How to run the developed CNN code? (3)

= |f you got the following syntax error when “Ipython3 (your python code)”:

« “from _ future__ import print_function” should be in the first import line. That is, all
comments and some sentences should be removed in your python source file.

'"''"Trains a simple convnet on the MNIST dataset.
Gets to 99.25% test accuracy after 12 epochs
(there is still a lot of margin for parameter tu
ning) .

16 seconds per epoch on a GRID K520 GPU.

##-- google drive mounting to this project

#from google.colab import drive

#drive.mount ('/content/gdrive')

from  future  import print function

import keras

import tensorflow.keras

from tensorflow.keras.datasets import mnist
from tensorflow.keras.models import Sequential

(~mmn )

from  future  import print function

import keras

import tensorflow.keras

from tensorflow.keras.datasets import mnist

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense, Dropout, F
latten

from tensorflow.keras.layers import Conv2Z2D, MaxPoolin
g2Db

from tensorflow.keras import backend as K

from keras.utils import np utils

import matplotlib.pyplot as plt

from PIL import Image

import numpy as np

import os, time

OIVPL
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Intelligent Vision Processing Lab

Thank you for your attention.!!!
QnA

http://ivpl.sookmyung.ac.kr



