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1. Machine Learning®?] 7|=

2. Tensorflow

3. Linear Regression

4. Multi-Variable linear regression
5. Logistic Classifier

6. Softmax Classifier

7. Learning rate, Evaluation,
MNIST

8. Tensor Manipulation

9. NN for XOR, TensorBoard, \
BackProgation
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10. NN, Relu, Xavier, Dropout,
and A

11. CNN
12. RNN
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/ What is Machine Learning? ©

Q) Ol 2'del ge|
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LO 0|I'

"% Ho{5 PE 5 20
OFAMAFSE (Arthur Samuel) -

"E7st 219l(Task)2 2/d517| I8H 22 (Experience)0| ZEEE 219] £30|
‘d&(Performance)0| &= ARFE T2 = 00| HE S JHLSH= A”
- 1997, % 0]&(Tom M. MltcheII) -

Feedback

)
|

R }

SO ey gmas — oy R —

(Training Data) I

Al2d O|O|E
(Test Data)

Source : http://oneclickitsolution.com/2018/07/19/everything-you-need-to-know-about-machine-learning/
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/ What is Machine Learning? ©

il 2 d2l QA= 19500 R E AIXE|0] 2eix[AX|2F 2000HC S0 S0{A
EE2l'd(Deep Learning)2| EFHY O 2 oix{ot LT 0| O| FO{ LY.

80~90ALH 2l

Source : https://news.naver.com/main/read.nhn?0id=029&aid=0002436186
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/ What is Machine Learning? ©

Q) ots Ao HE Learning?| 37
Supervised Learning(X| = ek&
v M HO|EE UB{FED SHEAIF| S w
Ex) image labeling learning from tagged images
Prediction exam score based on time spent(regression)

E-mail spam filter(binary classification)

Letter grade(ABCDF) based on time spent(multi-label classification)

Unsupervised Learning(H| X| & g5)
v HEHS Y83 = 20| gl HREH AAR U2 [0|E S £0i(A THEH S HAHSH= A

Ex) news grouping, word clustering

Source : https://blog.naver.com/eveoftheday/221301077378
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/ What is Machine Learning?

€) Supervised Learning(X|< &&)Q &7

v Regression(2|H)

- S5 (y)t Y (x)AR0|2] 2HAIE OS5 24 01
Ex) linear regression

Logistic regression(true or false)

Polynomial regression(24 2 2 =l H|0|E| 20| Yot nH)
Ridge regression

Lasso regression

Elasticnet regression

v binary classification(0|Zl &)

v/ multi label classification

Source : https://blog.naver.com/eveoftheday/221301077378
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2. Tensorflow
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> Tensorflowz? ©

@ Google L 9172t HZJHLe /st BX 02 73 HQIEI0| BLE QA A Bto|Haja)
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HIojE S22 T2 w2 HEHIZ lots SELE 0| = ALEEICE

Source : https://www.tensorflow.org/, .
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> Tensorflowzt?

€) Tensorflow A

F=Yalal=
1] 15U I IOW

Developer Story

Source : https://www.youtube.com/watch?v=mWI45NkFBOc
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> Tensorflowzt?

© off Tensorflows ALREM}?

Github Stars per Deep Learning Github Repository (as of June 2017)

80000 B June, 26,2017

60000

40000

# of Github stars

20000

v’ Github : &l 2|8t 24t ¢:,1_m| A|AEl Star= SHE|Z2 sl=2CH= o|O|

-

CI= 2lo|E8{2|ECt AATED} BiCt

Source : http://code-love.com/tag/deep-learning-library/
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> DataFlow Graph

Q) Data Flow Grapht? oo
W omn W mo
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v Tensorflowe= Data Flow Graph EE{Z 2HEtC} J_,
Searnengrate = HAH) - ﬂrad-.r'nl::.
v Data Flow Graph 14824 P
o— (&) o)
E(Node): HIAE X2|5t= 914K (Operations) )
-
%X|(Edge): L. E ALO|F O|F5H= CHAHA H|O|E] b WG
(&M, Tensor)E LIEIMHLCE, RelaLorer
-H__.-'
v ElA, = HO|E{7} EE X|L{HA| Q1AH0] O|2O{ZIL}, e
Wy D)
HXO a2 40l 0] 55t TensorflowO|Lt, o

Source : https://www.tensorflow.org/
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> Data Flow Graph

€)) Data Flow Graph Computation
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Source : http://yamerong.tistory.com/40
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> Whatis Tensor? ©

o TensorZh £31Q10}?
v Tensore= HiQ(array)2A] O{EH 30| & & &= UL}

v TensorgE AHe ™ 283 (Rank)2t 2¥(Shape), S5 (Type)E A2 StCt.

Rank Math entity Python example

0 Scalar (magnitude anly) 5 = 483

1 Vector (magnitude and direction) w = [1.1, 2.2, 3.3]

2 Matrix (table of numbers) m=[[1, 2, 3], [4, 5, 6], [7, 8, 9]]

3 3-Tensor (cube of numbers) t = [[[2], [4], [e]), [[8], [1e], [12]], [[14], [1&], [18]]]
j n-Tensor (you get the idea)

23 (Rank)= Tensor?| & X2l HYKHQIX| LIEJLHLY,

Source : http://forensics.tistory.com/5
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2> Whatis Tensor? ©

o TensorZt £1019}?

Rank Shape Dimension number Example

0 I 0-D A 0-D tensor. A scalar,

1 [Da] 1D A 1-D tensor with shape [5].

. [DO, D7) 2-D A 2-D tensor with shape [3, 4].

3 D0, D1, D2) 3-D A 3-D tensor with shape [1, 4, 3).

n (D0, D1, ... Dn-1] n-D A tensor with shape [DO, D1, ... On-1]

v B%(Shape)2 222l AHalof| 32 oHe| B4t SOHU=XIE 2lnfetct.

v t=[[1,2, 3] [45,6],[7,8,9]]0|H shape2 [3, 3]0| ELC}.

Source : http://forensics.tistory.com/5
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2> Whatis Tensor?

Data type Python type
DT_FLOAT tf.float3z
DT_DOUBLE tf.floate4
DT_INTS tf.int8
DT_INT16 tf.int16
DT_INWT32 tf.int32
DT_INTG4 tf.inté4

v 332(Type)= HIO|E{Q| EIYUCE CHEFO| A

Description

32 bits floating point.
64 bits floating point.
g bits signed integer
16 bits signed integer.
32 bits signed integer,

64 bits signed integer.

2 float32E AIESIC},

v Tensors2 ==(Node)E X|LHHA ¢14t0] O|RO{X|0H, Z1t2f0] LiLt M-S0

HCllo| E &L,

Source : http://forensics.tistory.com/5
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> Tensorflow &3 &4 1= o

€)' Windows 100 Ubuntu AX|s}2|(7}AretA 1A)

Microsoft store®| Al UbuntuE ZAHSIH AX| = ASHSIC}

= 0O £33 ZE v
o BEES
ﬁ Microsoft Store Microsoft Store — o *
Al2|EF A ol pg A oH
M2|E 4= 9l Microsoft 220 ¢ « = @ Ha Jol-IVUI o]

Ubuntu

Canonical Group Limited = ¢ % % %k =I5 &4

0| e 8430 &Lk
ubuntu®
AlEto] 0™

LARCIEYE S

H S HEA

| KALI \

BY OFFENSIVE SECURITY

€§3 Ubuntu 18.04 openSUSE Leap 42  Debian GNU/Linux  SUSE Linux HeidisQL Kali Linux
e e e e e e A e e A Enterprise Server...  kak ok e A
e e e
o o o o o o o
= 2= FE FE & = 5

O Microsoft storel
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> Tensorflow A& 2t4 1= °© 0 e

° Tensorflow A X|EiH

TensorFIow ™ Install Develop Community \ Ecosystem

An Open S( TE“SOFFIOW ™ Install 7 ﬁevelop Community APl v  Ecosystem w
llbrary fOr | The following guides explain how to install a version of T
| prOd UCtlo Installing TensorFlow

_ TenSOI'HOW ™ Install Develop ommunity APl « Ecosystem
- Python install this version. See TensorFlow GPU support for details.
Installing TensorFlow
MacOS

I How to install TensorFlow I

ac Windows i
- . Ubuntu
Raspbian . . o
J|H S AJAEIS T Macos There are a few options to install TensorFlow on your machine:
From source -
Windows
TensorFlow= 0| £ < Fasobi * Use pip in a virtual environment (recommended)
aspbian

ol 7|E}l StEQ =a}l. e . . .
3 7IEFot=Rof 23 Transitioning to TensorFlow 1.0 * Use pip in your system environment

2 AT 4 A Y From souree
st} o + Configure a Docker container
2.8 % e e Transitioning to TensorFlow 1.0
* Use pip in Anaconda
S A Othe .
1. www.tensorflow. org %]I'"O | xl II=-|I__.I_ Jamr Languages Install TensorFlow from source

2. Install &4 2&l
3. Ubuntu £&l
v Tensorflow AaliZtAS UbuntuZ AMSICH Tensorflow AX|REH-2 CHFSICE

source : www.tensorflow.org N
DATA ARTIST GROUP @‘@' I I
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> Tensorflow &3 &4 1= o

o Tensorflow A1 X|HHH

TensorFlow T Install Develop Community APl « Ecosystem

install this version. See TensorFlow GPU support for details.

Installing TensorFlow

Python How to install TensorFlow
Ubuntu
Mac0Ss There are a few options to install TensorFlow on your machine:
Windows o . .
. + Use pip in a virtual environment {recommended)
Raspbian

From source * Use pip in your system environment

* Configure a Docker container
Transitioning to TensorFlow 1.0

I * Use pip in Anaconda I

Other Languages * Install TensorFlow from source
Java

TensorflowZ MX|St= O HL|S 2 CHYSHX|2F OFLEELC} JHAtEEH0f| A A X|SH= B (4)S AL SICE
1. 30l M pip ALE

2. M AR HF0| A pipAtE

3. Docker #HH|O|{ 314

4, AnacondaOi|M pip AMH&

5. SourceZ HE AX|

source : www.tensorflow.org
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Tensorflow &lgH 2t 1=

€)' Ubuntu AlsH

&) exem@LAPTOP-CIGIQICV: ~ - O X

Installing, this may take a few minutes...

Please create a default UNIX user account. The username does not need to match vy
our Windows username.

For more information visit: https://aka.ms/wslusers

Enter new UNIX username: exem

Enter new UNIX password:

Retype new UNIX password:

passwd: password updated successful ly

Instal lation successfull

To run a command as administrator (user "root"). use "sudo <command>".
oee ‘man sudo_root” for details.

~$

username: exem / password: exem1234




> Tensorflow &3 2tF = o

€)' Ubuntu 4!3t
The Windows Subsystem for Linux optional component is not enabled

Ubuntu 2 IOl A 2ref 2{2f &2 HIAXPt L= 3% ThS1F 0] =X

@' Windows 7|5 - O X
Windows 7|5 #471/117| [ 7
1sE AME5tEE ST &elats MENSH D I 58 AMSSHA| e
g{H =elgte| Mg FASHMA|R, =HoI2t0] He Alztg e 2 &)
YT B2 T 752 200 Ar2ED = ZAQLICE
(1 .MET Framework 3.5(MNET 2.0 ¥ 3.0 ==hH ~

MET Framework 4.7 Advanced Services

Active Directory LDS({Lightweight Directory Services)
Hyper-Wv

Internet Explorer 11

Microsoft Message Queue(MSMQ) Server

Microsoft PDFE2 Q14

Microsoft XPS Document Writer

MultiPoint Connector

NFSE AMH|2

RAS CMAK(HZ ZtE|AL HE| 7| E) v

e ]| =

[

[

H ®

&
IHOUMROR RO =

v Windows ?|S AH2|/127| M550 ‘Linux& Windows S| A|AE! {35 AX| =
0S *HET
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Tensorflow &lgH 2t 1=

gt 2|8t Ubuntu YH|0|E

S sudo apt-get update

(&) ck@DESKTOP-EACIREM: ~

ck@ESKTOP-EACJR8M: $ sudo apt-get update

[sudo] password for ok:

orry, try again.

[sudo] password for ok:

it:1 http://archive.ubuntu.com/ubuntu xenial InRelease

et:2 http://security.ubuntu.com/ubuntu xenial-security InRelease [107 kB]

et:3 http://archive.ubuntu.com/ubuntu xenial-updates InRelease [109 kB]

et:4 http://archive.ubuntu.com/ubuntu xenial-backports InRelease [107 kB]

et:5 http://archive.ubuntu.com/ubuntu xenial-updates/main amd64 Packages [831 kB]
et:6 http://archive.ubuntu.com/ubuntu xenial-updates/universe amdé4 Packages [680 kB]
Fetched 1,833 kB in 9s (201 kB/s)
Reading package |ists... Done
ck@DESKTOP-EACJRSM: - § o




Tensorflow &lgH 2t 1=

Q s MES QI8 Ubuntu YH[0|E

S sudo apt-get upgrade

&) ck@DESKTOP-EACIREM: ~

K@DESKTOP-EACJR8M: $ sudo apt—get update
[sudo] password for ok:
Sorry, try again.
[sudo] password for ck:

it:1 http://archive.ubuntu.com/ubuntu xenial InRelease

et:2 http://security.ubuntu.com/ubuntu xenial—-security InRelease [107 kB]
et:3 http://archive.ubuntu.com/ubuntu xenial-updates InRelease [109 kB]
et:4 http://archive.ubuntu.com/ubuntu xenial-backports InRelease [107 kB]
et:5 http://archive.ubuntu.com/ubuntu xenial-updates/main amd64 Packages [831 kB]
et:6 http://archive.ubuntu.com/ubuntu xenial-updates/universe amd64 Packages [680 kB]
etched 1,833 kB in 9s (201 kB/s)
Reading package |ists... Done

K@DESKTOP-EACJR8M: $ sudo apt—-get upgrade

eading package lists... Done
Bui lding dependency tree
Reading state information... Done

alculating upgrade... Done

he fol lowing packages have been kept back:

open-vm-tools
D upgraded, O newly installed, O to remove and 1 not upgraded.
K@DESKTOP-EACJRBM:  $ o




Tensorflow &lgH 2t 1=

€ Python &l

Ubuntu®| ZL pythonO| 7|2X 0 2 MX|Z|0] Q7| 20| python A X|= A4
ofd, “*IEI(H U= KA 2ITE ZIHSICT

O
X

(8 ck@DESKTOP-EACIRSM: ~ -

k@DESKTOP-EACJR8M: - $ sudo apt-get upgrade

leading package lists... Done

Bui lding dependency tree

leading state information... Done
alculating upgrade... Done

he following packages have been kept back:
open-vm-tools

D upgraded, O newly installed, 0 to remove and 1 not upgraded.
k@DESKTOP-EACJR8M: - $ python3 -V

ython 3.6.5 :: Anaconda, Inc.
k@DESKTOP-EACJR8M: - § .

S python3 -V



Tensorflow &lgH 2t 1=

€)' Anaconda AX

S wget https://repo.anaconda.com/archive/Anaconda3-5.2.0-Linux-x86_64.sh

&) ck@DESKTOP-EACIREM: ~
ython 3.6.5 :: Anaconda, Inc.
k@DESKTOP-EACJR8M: $ wget https://repo.anaconda.com/archive/Anaconda3-

5.2.
-2018-08-21 18:05:58—— https://repo.anaconda.com/archive/Anaconda3-5.2.0-
Besolving repo.anaconda.com (repo.anaconda.com)... 104.17.107.77, 104.17 .1

0-Linux—-x86_64.sh
Linux-x86_64.sh
09.77, 104.17.110.
onneot|ng to repo.anaconda.com (repo.anaconda.com)|104.17.107.77]|:443... connected.

TTP request sent, awaiting response... 200 OK

ength: 651745206 (622M) [application/x—sh]

Baving to: ‘Anaconda3-5.2.0-Linux-x86_64.sh.1’

Anaconda3-5.2.0-Linux— 100%] >] 621.55M 8.07MB/s in 81s

P018-08-21 18:07:18 (7.71 MB/s) - ‘Anaconda3-5.2.0-Linux-x86_64.sh.1’ saved [651745206/651

k@DESKTOP-EACJRSM: - § o




Tensorflow &lgH 2t 1=

€)' Anaconda AX|

S sh Anaconda3-5.2.0-Linux-x86_64.sh

@) ck@DESKTOP-EACJRM: ~

RCDESKTOP—EACJR8M: $ sh Anaconda3-5.2.0-Linux-x86_64.sh

elcome to Anacondad 5.2.0

In order to continue the installation process, please review the |icense

Enter?| =




Tensorflow &lgH 2t 1=

€)' Anaconda AX|

{EF ck@DESKTOP-EACIJREM: ~

The OpenSSL Project is a collaborative effort to develop a robust, commercial—-grade,
|-featured, and Open Source toolkit implementing the Transport Layer Security (TLS) and Secu
re Sockets Layer (SSL) protocols as well as a full-strength general purpose cryptography |ib

A collection of both secure hash functions (such as SHA256 and RIPEMD160), and various e
cryption algorithms (AES, DES, RSA, ElGamal, etc.).

byopenss |
A thin Python wrapper around (a subset of) the OpenSSL library.

erberos (krb5, non-Windows platforms)
A network authentication protocol designed to provide strong authentication for client/s
brver applications by using secret—key cryptography.

ryptography
A Python library which exposes cryptographic recipes and primitives.

Do you accept the license terms? [yes|no]




Tensorflow &lgH 2t 1=

€)' Anaconda AX|

&) ck@DESKTOP-EACIRSM: ~

byopenss |
A thin Python wrapper around (a subset of) the OpenSSL library.

erberos (krb5, non-Windows platforms)

A network authentication protocol designed to provide strong authentication for client/s
cerver applications by using secret—-key cryptography.

ryptography
A Python l|ibrary which exposes cryptographic recipes and primitives.

Do you accept the license terms? [yes|no]

Please answer 'yes' or 'no':

Anaconda3 will now be installed into this location:
home/ck/anaconda3

— Press ENTER to confirm the location
— Press CIRL-C to abort the installation
— Or specify a different location below

[ /home/ck/anaconda3] >>> o

Enter?| &=




Tensorflow &lgH 2t 1=

€)' Anaconda AX|

) exem@LAPTOP-CIGIQICV: ~

installing: pytest-doctestplus-0.1.3-py36 0 ...
instal ling: pywavelets-0.5.2-py3b6heb02eh0 0 ...
installing: scipy-1.1.0-py3bhtc37229 0 ...
installing: bkcharts-0.2-py36h7/35825a 0 ...
installing: dask-0.17.5-py36 0 ...

installing: patsy-0.5.0-py3b 0 ...

installing: pytables-3.4.3-py36h02bY9ad4d 2 ...
installing: pytest-astropy-0.3.0-py36 0 ...
installing: scikit-learn-0.19.1-py3bh/aalecb 0 ...
installing: astropy-3.0.2-py36h3010b51 1
installing: odo-0.5.1-py36h90ed?295 0 . ..
installing: scikit-image-0.13.1-py36h14c397/5 1 ...
installing: statsmodels-0.9.0-py36h3010b51 0O ...
installing: blaze-0.11_.3-py36h4e067/6_ 0 ...
installing: seaborn-0.8.1-py3bhfad/ecd 0 ...
installing: anaconda-5.2.0-py36 3 ...

installation finished.

Do you wish the installer to prepend the Anaconda3 install location
to PATH in your /home/exem/.bashrc ? [ves|no]

[no] >>> ves




Tensorflow &lgH 2t 1=

€)' Anaconda AX|

(&) exem@LAPTOP-CIGIQICY: ~

For this change to become active, wvou have to open a new terminal .

Thank wou for installing Anaconda3!

Anaconda is partnered with Microsoft! Microsoft VYSCode is a stream! ined
code editor with support for development operations |ike debugging, task
running and wversion control .

To install Visual Studio Code, wou will need:
— Administrator Privileges
— Internet connectivity
Visual Studio Code License: https://code.visualstudio.com/ | icense

Do wou wish to proceed with the installation of Microsoft ¥SCode? [vwes|nol
>3 N0

o (CIHZ 2157, Al




Tensorflow 2l =t

€ Anaconda ttetd AlA

S conda create —n tf-py36 pip python=3.6.5

Total:

The following NEW packages will be INSTALLED:

ca—certificates: 2018.03.07-0

certifi: 2018.8.13—py36_0

| ibedit: 3.1.20170329-hn6b74fdf_2
libffi: 3.2.1-hd88cf55_4

| ibgcc—ng: 8.2.0-hdf63c60_0

| ibstdexx—ng: .2.0—hdf63060_0
ncurses: —-hf484d3e_0

openss| : 2p h14c3975_0

pip-

python: 5— hc3d631a_2
readl ine: —hab073c6_4
setuptools: .0—py36_0
sqglite: .0—h84994c4_0
tk: —hc745277_3
whee |l : . 1-py36_0

XZ: —h14c3975_4
zlib: —ha838bed_2

Proceed ([yl/n)?

—LU“IOCDOO-b‘\IOO—L—tO)G)




Tensorflow &3l

€)' Anaconda 7}At

) ck@DESKTOP-EACIREM: ~

Downloading and Extracting Packages
| ibstdexx-ng-8.2.0 DO NB | H R | 100%
ortifi-2018.8.13 | 138 KB | HHHHHHHHHH R | 100%
Setuptools-40.0.0 | 551 KB | At | 100%
ppenss|-1.0.2p | 3.5 B | S | 100%
| ibgecng-8.2.0 | 7.6 0B | B | 100%
repar ing transaction: done
erifying transaction: done

xeout|ng ransaction: done

g To activate this environment, use:
# > source activate tf-pydh

# To deactivate an active environment, use:
it > source deactivate

KGDESKTOP-EACJRBI: - §




Tensorflow &

€)' Anaconda ?}

S source activate tf-py36

IE} ck@DESKTOP-EACIRBM: ~

ck@DESKTOP-EACJR8BM: $ source activate tf-py36
(tf-py36) ck@ESKTOP-EACJR8M: $




Tensorflow &3l 2tF 1=

€)' Anaconda0]| jupyter notebook %! tensorflow AX]|

(tf-py36) S pip install jupyter notebook

(tf-py36) S pip install tensorflow




Tensorflow A3 2tA 1= o

€)' Anaconda0]| jupyter notebook %! tensorflow AX]|

(tf-py36) S jupyter-notebook --generate-config

(&) ck@DESKTOP-EACIRAN: ~ - 0 X

tf-py36) ckADESKTOP-EACJRBI: § jupyter-notebook —generate-config |
Overwrite /home/ck/.juoyter/junyter_notebook config.py with default config? [y/Nyg




Tensorflow &lgH 2t 1=

€)' Anaconda0]| jupyter notebook %! tensorflow AX]|

(tf-py36) S jupyter-notebook password

@) CK@DESKTOP-EACIREM: ~ - 0o X

(1f-py36) ck@ESKTOP-EACJREM: § jupyter-notebook ——generate-config

Overwrite | home, k,.Jupyter Jupyter notebook oonf|g oy with default config? [y/Nly
Writing defau\ t config to: /home/ oh,.Jupyter jupyter_notebook_config.py
(tf-py36) ck@ESKTOP- EACJR8M $ jupyter-notebook password

Enter password

Verify password: R |
[NotebookPasswordApp] Wrote hashed password to /home/ck/. jupyter/jupyter_notebook_config. jso

(tf-py36) ck@DESKTOP-EACJRAM: § .

password &= ex) oracle




[ -

Tensorflow AlgH &t 1=

€)' Anaconda0]| jupyter notebook %! tensorflow AX]|

(tf-py36) S python -m ipykernel install --user --name [virtualEnv] --display-name "[displayKenrelName]"

(&) ck@DESKTOP-EACIRSM: - X
Ettpy‘?’G) @DESKTOP-EACJRBII: "[tf-py36]’

nstalle

(tf-py36) ck@DESKTOP-EACJRBM:

[virtualEnv] : AlASE OALSEA 0|2

O —- O

[displayKernelName] : jupyter notebookdi| 4444t kernel 0|2




Tensorflow A3 2tA 1= o

€)' Anaconda0]| jupyter notebook %! tensorflow AX]|

(tf-py36) S jupyter kernelspec list

G} ck@DESKTOP-EACIREM: ~

[C 18:30:45.706 NotebookApp] Shutdown conf irmed

Shutting down O kernels

-py86) ck@DESKTOP-EACJRBN: -$ python -m ipykernel install ——user ——name tf-py36 —display-
ame " [tf-py36]"

Instal led kernelspec tf-py36 in /home/ck/.local/share/jupyter /kernels/tf-py36

tf-py36) ck@ESKTOP-EACJRAM:-$ jupyter kernelspec |ist
vailable kernels: . | |

tf-py36  /home/ck/. local/share/jupyter /kernels/tf-py3

python3 fhomefokfanaoondanenvsftf-py86fsharefjupyterfkerne\SEDythonS
tf-py36) ck@ESKTOP-EACJR: - §

v MXMSEkernel =219l



Tensorflow &lgH 2t 1=

*

€)' jupyter notebookOf|A tensorflow &9l

(tf-py36) S jupyter notebook

(11-0y36) ok@DESKTOP-EACJRBN: $ jupyter notebook

Serving notebooks from local directory: /home/ck
The Junyter Notghook is running at:

http://localhost 8888/
Use Control=U o sfop this server and shut down all kernels (twice to skip confirmation).

v http://localhost:8888/ URLE EE}RXE 0|61 H=




> Tensorflow &3 2tF = o

/m Googl: X \<§ dack . x \<§- Your !l X \<5 HAZ x Kﬂ mie x KW Hadle, x \<[§! Faled X \<E! qapa X \($ o x Kﬁ gl X\( Lab07- X \(1‘ Tensor X)/: lupyte X \\_\ o - X
€ C ‘ @ localhest 8888/ login’next=362Free%s3F & if‘ 0

~ Jupyter

Password; Login

v http://localhost:8888/ URL &< 2 password &=

pata arTisT srour ZACZM



> Tensorflow A 2tH 1=

€ jupyter notebookOf|A| tensorflow 0l
v 2F0 new HE S8 = [tf-py36] =, Of29| BIAIX] ¥ £ Run E&

= —1

@ localhost:8888/notebooks/Untitled9.ipynb?kernel_name=tf-py36 @ 3
: J u pyte r Unt|t|ed9 (unsaved changes) P Logout
File Edit View Insert Cell Kernel Widgets Help Trusted |[tf-py36] O
+ x @A B a2 ¥ MNRun B C MW Code v
In [1]: import tensorflow as tf

hello = tf.constant('Hello, TensorFlow!"')

sess = tf.Session()
print(sess.run(hello))

b'Hello, TensorFlow!'

import tensorflow as tf
hello = tf.constant(‘Hello, TensorFlow!")

sess = tf.Session()
print(sess.run(hello))

DATA ARTIST GROUP QXQm



Tensorflow &lgH 2t 1=

& 7[El) numpy § 2t0|E2{2| HX| W HAE

(tf-py36) S pip install numpy pandas matplotlib

(tf-py36) S import numpy as np

tf-py36) ck@ESKTOP-EACJRSM: $ import numpy as np
he program 'import' can be found in the following packages:

* [magemag | ck
* graphicsmagick-imagemagick-compat
ry: sudo apt install <selected package>

(tf-py36) S jupyter notebook

v/ OILIZELC} JtatetZof| M Aslo| £|X| e B 2 jupyter notebook =2 AUDHC},

—

Source : https://www.tensorflow.org/install/install linux,
https://www.tensorflow.org/install/install linux#the url of the tensorflow python package



https://www.tensorflow.org/install/install_linux
https://www.tensorflow.org/install/install_linux#the_url_of_the_tensorflow_python_package

> Tensorflow A 2tH 1=

Q' 7|EH) numpy & 2t0|22{2| €X| % El|lA

In [1]: | import numpy as np

list1 = [1, 2, 3, 4]
a =np.array(list1)
print(a.shape) # (4,)

b =np.array([[1, 2, 3],
print(b.shape) # (2 3)
print(b[0,0]) #

(4,)
(2, 3)
1

import numpy as np

listl =[1, 2, 3, 4]
a = np.array(list1)
print(a.shape) # (4, )

b =np.array([[1, 2, 3], [4, 5, 6]])
print(b.shape) # (2, 3)
print(b[O, O]) # 1

Source : https://www.tensorflow.org/install/install linux,
https://www.tensorflow.org/install/install linux#the url of the tensorflow python package

DATA ARTIST GROUP @xam


https://www.tensorflow.org/install/install_linux
https://www.tensorflow.org/install/install_linux#the_url_of_the_tensorflow_python_package

2> Tensorflow Mechanics

€) Computational Graph O|A|ZE

o tensorflow libraryE Argo 12 1=

import tensorflow as tf

# X and Y data

nodel = tf.constant(2.0, tf.float32)

node?2 = tf.constant(3.0) # also tf.float32 implicitly
node3 = tf.add(nodel, node2)

@ oz oy © zhzol Zatats viststn #E An0E
sess = tf.Session()

print(“sess.run(nodel, node2): ”, sess.run([nodel, node2]))
print(“sess.run(node3l): ”, sess.run(node3))

v Tensorflow &5 AtR6H7| QsiM ZES import SHOf ST,

DATA ARTIST GROUP



2> Tensorflow Mechanics

€) Computational Graph O|A|ZE

o tensorflow libraryE Argo 12 1=

import tensorflow as tf

# X and Y data

nodel = tf.constant(2.0, tf.ﬂoat32)|

node?2 = tf.constant(3.0) # also tf.float32 implicitly
node3 = tf.add(nodel, node2)

sess = tf.Session()
print(“sess.run(nodel, node2): ”,

print(“sess.run(node3l): ”, sess.run(node3))

v ArRE Moo tf constant() T2 AFRSHCT U2
* 2 Mofe M tfVariable() B8 AME ST

© om0 e o

sess.run([nodel, node2]))

MO Z float32 EIQ0| ML EICY

DATA ARTIST GROUP



2> Tensorflow Mechanics

€) Computational Graph O|A|ZE

o tensorflow libraryE Argo 12 1=

import tensorflow as tf

# X and Y data

nodel = tf.constant(2.0, tf.float32)

node?2 = tf.constant(3.0) # also tf.float32 implicitly
node3 = tf.add(nodel, node2)

@ oz oy © zhzol Zatats viststn #E An0E

sess = tf.Session()
print(“sess.run(nodel, node2): ”, sess.run([nodel, node2]))
print(“sess.run(node3l): ”, sess.run(node3))

v 1B Ll5H7| 2o B tf.Session()2 2 MdS AIRRILY,

DATA ARTIST GROUP



2> Tensorflow Mechanics

€) Computational Graph O|A|ZE

o tensorflow libraryE Argo 12 1=

import tensorflow as tf

# X and Y data

nodel = tf.constant(2.0, tf.float32)

node?2 = tf.constant(3.0) # also tf.float32 implicitly
node3 = tf.add(nodel, node2)

@ oz oy © ztzof Zatzte viekstn #AES nolE

sess = tf.Session()

print(“sess.run(nodel, node2): ”, sess.run([nodel, node2]))

print(“sess.run(node3l): ”, sess.run(node3))

v 22H 0| ZBiRgtE RSl RIoiA = sess.run()22 Mld= Stk

DATA ARTIST GROUP



2> Tensorflow Mechanics

€)' Jupyter notebook AlgZnt

In [1]:

import tensorflow as tf

# X and YV data

nodel = tf.constant(2.0, tf.float32)

node2 = tf.constant(3.0) # a/so tf.float32 implicitly
node3 = tf.add(nodel, node2)

sess = tf.Session()
print("sess.run(nodel, node2): ", sess.run([nodel, node?]))

print("sess.run(node3): ", sess.run(node3))

sess.run(nodel, node2): [2.0, 3.0]
sess.run(node3): 5.0

DATA ARTIST GROUP @xzm



2> Tensorflow Mechanics

€)' Placeholder Of|A|

a = tf.placeholder(tf.float32)
b = tf.placeholder(tf.float32)
adder node=a+b

print(sess.run(adder_node, feed_dict={a: 3, b: 4.5}))
print(sess.run(adder_node, feed dict={a: [1, 3], b: [2, 4]}))

In [5]: & = tf.placeholder(tf floatd)
b = tf placeholder(tf floatd?)
adder_node =a +b

orint(sess, run(adder_node, feed dict=fa: 3, b: 4.5}))
orint(sess. run(adder_node, feed dict=fa: 01, 31, b: [2, 41}))

1.5
3. 7]

v’ Placeholder= 2t B2 4= U= 1202 0|30 M2 Alsst il Yst= 242 g Al

Sk A
= U

DATA ARTIST GROUP



2> Tensorflow Mechanics

) Placeholder Of|A|

a = tf.placeholder(tf.float32)
b = tf.placeholder(tf.float32)
adder node=a+b

print(sess.run(adder_node, feed_dict={a: 3, b: 4.5}))
print(sess.run(adder_node, feed dict={a: [1, 3], b: [2, 4]}))

In [5]: & = tf.placeholder(tf floatd)
b = tf placeholder(tf floatd?)
adder_node =a +b

orint(sess, run(adder_node, feed dict=fa: 3, b: 4.5}))
orint(sess. run(adder_node, feed dict=fa: 01, 31, b: [2, 41}))

1.5
3. 7]

v' Placeholderdf| /2 @2 = feed_dict M2 AME

o
i

DATA ARTIST GROUP



3.Linear Regression

AAAAAAAAAAAAAAA



Linear Regression

€ Regression0|zt?

v efZ ’SCHI FARHH 0™ U= E1I0|E19-I JUS A0 I = L= 2, 110] ]

1 1
2 2
3 3

X7t 40| Y2l {2 3 27

source : https://blog.naver.com/dpfkdIt/221247604755
DATA ARTIST GROUP @xzm


https://blog.naver.com/dpfkdlt/221247604755

Linear Regression

Hypothesiszh?

0T HI0|E & HE9ot= 2] 7HE(Hypothesis)O| &
2 BYILSOILE W= Weight(PFSX]) b= bias(TH2)

(Linear) Hypothesis

G2 7t SO0l HIO|E & 2t

Ny
g2

st

xyetct. 2

source : https://blog.naver.com/dpfkdIt/221247604755

DATA ARTIST GROUP


https://blog.naver.com/dpfkdlt/221247604755

Linear Regression

) Cost 2h?

v Hypothesis(CilZ 252t GIO|EJ(AIH| 2h)2| 0|2 HZ3t0] B ot 2

; ﬁ‘) SRR ES

i MM Y
1
0
0 1 2 7
X
1 — | _
H(z)=Wz+b cost(W,b) = —~ Z(H(m{z}) O
i=1

v' Cost?} 00|™ Hypothesis@} H|O|E{7} FH2t5EH| YX|otT}

source : https://blog.naver.com/dpfkdIt/221247604755

pata arTisT srour ZACZM


https://blog.naver.com/dpfkdlt/221247604755

Linear Regression

€ Linear Regression|A at&0]|2H?

1 « .
H(zx) =Wz +b cost(W,b) = — Z(H( (i }) y(1)2
i=1
v CostE %|235H= W(weight)2t b(bias)E F1ot= A

v CostZ £[AZ6t= W2 bE Fot= ehgUH O = Gradient Descent algorithm(ZGAt

OFH) 0| B0l AFR EIC
v I|27[(FAE)= cost function= O 260 FLotLY,

cost

I

YAf
T

source : https://blog.naver.com/eveoftheday/221301077378

DATA ARTIST GROUP


https://blog.naver.com/eveoftheday/221301077378

Linear Regression

) Cost?} 00| 7YX |= MS oA

v’ Costef==2| woi| et 0|2 25(2|27])= Sl coste| X HE H0fztCt.

0t

=217

m' =7
-, : . d

B W:.=W - mﬁ’}‘sf(ﬁ)
N

o : learning rate(ef5 =)

v WOl| CHaH D=3t 2t 7|27 |2k 8tAt W=-12 I, cost=200] £|1 7|27|= 24()
O|C}. costE F0|7| YIBHA WollM 7127 242 i QEZ 0= 0| S3Hof Bit.

v' WO| [t2t cost?} HotE 2 0|25 Sofl WelS YH|0|E SfLt.

source : https://blog.naver.com/dpfkdIt/221247604755

DATA ARTIST GROUP


https://blog.naver.com/dpfkdlt/221247604755

Linear Regression

€) Gradient Descent(ZAlsHYH)

v Cost&3:9| woi| L3t 0|232+2 S8l cost| MEES ROpIts HhAl

— . (i) .. (i)y2 X= 20|82 2t
W:=W O o E (Wa y\*) X =S M 0] ZEoHH|
HE[=[AH 5P|/

l T _ . . N R
Wi=W — ag— Z 2(Waz') — ¢z wof CHslf Costetss O|2

1=1

Tt

W:=W — cxi Z(Wﬁ:“} — () () . Gradient Descent =4l
T i1

source : https://blog.naver.com/dpfkdIt/221247604755

DATA ARTIST GROUP


https://blog.naver.com/dpfkdlt/221247604755

Linear Regression

€ Learning ratezl?

Cost
A

Learning step

Minimum

' S
Random 9
initial value A
6
v' Learning rateZt St5E2 cost& 0| XA 3fZ Tl LH{2t= stepll 32|18 AF
otCt.

source : http://dokim.tistory.com/category/Machine%20Learning/CNN%20%28ConvNets%29
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http://dokim.tistory.com/category/Machine Learning/CNN (ConvNets)

Linear Regression

Q) Mo Learning rate 22| MEH

Cost
A A

Start

Small learning rate Large learning rate

v Learning rate? U2 &2 FL2, atgot=0| 2l A|2H0| B2ICH ESt Cost ef2t
non-convex®t A2 local minimumo 2 &3k 4~ QILC},
v Learning rate?t 42 2 d2, coste| 2| ™2 X|L| HiCHH HAIZ O|sotH Mgt 4

L w0gfC = Z I RICt 0] BLE overshooting ¢40[211 SHCY.,

source : http://dokim.tistory.com/category/Machine%20Learning/CNN%20%28ConvNets%29
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http://dokim.tistory.com/category/Machine Learning/CNN (ConvNets)

Linear Regression

Q) (A1) convext non-convex &t

A Cost

J(w) _— Gradient A

Jmin(w) I

Global

w L | minimum i
Oca minimum

v 2IZ cost Ze LEPHQI convex &2 gradient descentE E6f| coste| XNHE2

x
v QEZ cost &= non-convex == gradient descentE £t coste| X|H0|

local minimum?O| = &~ QIC}.

source : http://dokim.tistory.com/category/Machine%20Learning/CNN%20%28ConvNets%29

DATA ARTIST GROUP @x@m

https://www.simplilearn.com/regression-machine-learning-tutorial



http://dokim.tistory.com/category/Machine Learning/CNN (ConvNets)
https://www.simplilearn.com/regression-machine-learning-tutorial

Linear Regression

[

& tensorflowZ 0|&¢%t Linear regression 11¢d
import tensorflow as tf

import numpy as np

import matplotlib.pyplot as plt

learning_rate = 0.01
training_cnt =10

train_X = np.array([1, 2, 3])
train_Y = np.array([1, 2, 3])

X = tf.placeholder("float")
Y = tf.placeholder("float")

W = tf.Variable([.0], tf.float32, name = "weight")
b = tf.Variable([.0], tf.float32, name = "bias")

pred = tf.add(tf.multiply(X, W), b)

cost = tf.reduce_mean(tf.pow(pred-Y, 2))
optimizer = tf.train.GradientDescentOptimizer(learning_rate)
op_train = optimizer.minimize(cost)

sess = tf.Session()
init = tf.global_variables_initializer()
sess.run(init)

for epoch in range(training_cnt):
r_cost,r_W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})
print("Running count : " '%04d' % (epoch+1), "Training cost =", r_cost, "W =", r_ W, "b =", r_b)

print("Optimization Finished!")
print("Running count : " '%04d' % (epoch+1), "Training cost =", r_cost, "W =", r_W, "b =", r_b)

ARTIST

https://github.com/aymericdamien/TensorFIow—Examples/blob/master/exampIes/Z_Basicl})AchlAeIs/Iipear_gekgggspsiqzmm



Linear Regression

& D J1=(Build graph)

import tensorflow as tf
import numpy as np
import matplotlib.pyplot as plt

learning_rate = 0.01
training_cnt = 10

train_X = np.array([1, 2, 3])
train_Y = np.array([1, 2, 3])

X = tf.placeholder("float")
Y = tf.placeholder("float")

W = tfVariable([.0], tf.float32, name = "weight")
b = tf.Variable([.0], tf.float32, name = "bias")

pred = tf.add(tf.multiply(X, W), b)
cost = tf.reduce_mean(tf.pow(pred-Y, 2))

optimizer = tf.train.GradientDescentOptimizer(learning_rate)
op_train = optimizer.minimize(cost)

DATA ARTIST GROUP



Linear Regression

Q@ D A3l run/update)

sess = tf.Session()
init = tf.global_variables_initializer()
sess.run(init)

for epoch in range(training_cnt):
r cost,r W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

print("Optimization Finished!")
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

DATA ARTIST Groupr (LAY



Linear Regression

Q 2 J1=(Build graph)

import tensorflow as tf
import numpy as np
import matplotlib.pyplot as plt

* 2tojEE| ZX|

.S pip install tensorflow




Linear Regression

Q 2 J1=(Build graph)

# LrefOE gl 28
learning_rate = 0.01
training_cnt =10

# Training Data
train_X = np.array([1, 2, 3])
train_Y = np.array([1, 2, 3])

# tf Graph Input
X = tf.placeholder("float")
Y = tf.placeholder("float")

DATA ARTIST GROUP @x@m



Linear Regression

Q 2 J1=(Build graph)
H(x)=Wx+b

# Set model weights
W = tf.Variable([.0], tf.float32, name = "weight")
b = tf.Variable([.0], tf.float32, name = "bias")

# Construct a linear model (Wx+b)
pred = tf.add(tf.multiply(X, W), b)

m
1 . |
cost(W,b) = EZ(H(XO)) _ (Y2
=1

# cost/loss function
cost = tf.reduce_mean(tf.pow(pred-Y, 2))

DATA ARTIST GROUP QXQm



Linear Regression

Q@ B = (Build graph)

/cost(VVZ%Z:[H(xm) _ (Y2

- reduce_mean?

t=[1.,2,3.,4.]
r_m = tf.reduce_mean(t)

sess = tf.Session()
sess.run(tf.global_variables_initializer())
sess.run(r_m)

2.5

DATA ARTIST GROUP



Linear Regression

Q 2 J1=(Build graph)

- GradientDecent
costE X| A} 57|

cost = tf.reduce_mean(tf.pow(pred-Y, 2))

optimizer = tf.train.GradientDescentOptimizer(learning_rate)
op_train = optimizer.minimize(cost)

DATA ARTIST GROUP



Linear Regression

Q@ D A{l( run/update)

#AME G0 o= &g

sess = tf.Session()

# =0 Z27/gt 25

init = tf.global_variables_initializer()
sess.run(init)

for epoch in range(training_cnt):
r cost,r W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

print("Optimization Finished!")
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

https://github.com/aymericdamien/TensorFlow-Examples/blob/master/examples/2_Basicly /QTdAeIs/Iipear_gekgggspsictzmm

ARTIST



Linear Regression

Q@ D A3l run/update)

Running count : 0001 Training cost = 4.6666665 W = [0.09333334] b = [0.04]
Running count : 0002 Training cost = 3.6927407 W =[0.17635557] b = [0.07546666]
Running count : 0003 Training cost = 2.9228852 W =[0.2502104] b = [0.10690311]
Running count : 0004 Training cost = 2.314336 W =[0.31591463] b =[0.13475662]
Running count : 0005 Training cost = 1.8332924 W =[0.37437233] b =[0.1594249]
Running count : 0006 Training cost = 1.4530338 W =[0.42638725] b =[0.18126151]
Running count : 0007 Training cost = 1.1524409 W =[0.47267398] b = [0.20058079]
Running count : 0008 Training cost = 0.9148195 W =[0.51386786] b =[0.21766222]
Running count : 0009 Training cost = 0.72697395 W = [0.5505337] b =[0.23275426]
Running count : 0010 Training cost = 0.5784736 W = [0.58317375] b =[0.24607782]
Optimization Finished!

Running count : 0010 Training cost = 0.5784736 W =[0.58317375] b =[0.24607782]




Linear Regression

Q@ D A3l run/update)

import tensorflow as tf
import numpy as np
import matplotlib.pyplot as plt

learning_rate = 0.01
training_cnt = 100 —¢ 100 &/ = &7

for epoch in range(training_cnt):
r cost,r W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

print("Optimization Finished!")
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

Optimization Finished!
Running count : 0100 Training cost = 0.012100749 W = [0.8725385] b = [0.2897323]
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Linear Regression

Q def(g=) AHESIH 2F5H

def make_graph() :
global X, Y, W, b, pred ,cost,optimizer, op_train

X = tf.placeholder("float")
Y = tf.placeholder("float")

W = tf.Variable([.0], tf.float32, name = "weight")
b = tf.Variable([.0], tf.float32, name = "bias")

pred = tf.add(tf.multiply(X, W), b)
cost = tf.reduce_mean(tf.pow(pred-Y, 2))

optimizer = tf.train.GradientDescentOptimizer(learning_rate)
op_train = optimizer.minimize(cost)

DATA ARTIST GROUP



Linear Regression

Q def(&=) AHE5HH 2E517|
def run_graph() :

sess = tf.Session()
init = tf.global variables_initializer()
sess.run(init)

for epoch in range(training_cnt):
r cost,r W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})
print("Running count : " '%04d' % (epoch+1), "Training cost =", r_cost, "W =",r_W, "b =", r_b)

print("Optimization Finished!")
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =",r_W, "b =", r_b)
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Linear Regression

Q@ def(2) AHESIH 2E5H|
make_graph()

run_graph()

Running count : 0001 Training cost = 4.6666665 W = [0.09333334] b = [0.04]
Running count : 0002 Training cost = 3.6927407 W =[0.17635557] b = [0.07546666]
Running count : 0003 Training cost = 2.9228852 W =[0.2502104] b = [0.10690311]
Running count : 0004 Training cost = 2.314336 W =[0.31591463] b =[0.13475662]
Running count : 0005 Training cost = 1.8332924 W =[0.37437233] b = [0.1594249]
Running count : 0006 Training cost = 1.4530338 W =[0.42638725] b =[0.18126151]
Running count : 0007 Training cost = 1.1524409 W =[0.47267398] b = [0.20058079]
Running count : 0008 Training cost = 0.9148195 W =[0.51386786] b = [0.21766222]
Running count : 0009 Training cost = 0.72697395 W = [0.5505337] b = [0.23275426]
Running count : 0010 Training cost = 0.5784736 W =[0.58317375] b = [0.24607782]
Optimization Finished!

Running count : 0010 Training cost = 0.5784736 W =[0.58317375] b = [0.24607782]
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Linear Regression

Q Al2ts}- 100 sh5

# Graphic display
plt.figure(figsize=(10,8))
plt.plot(train_X, train_Y, label="y_data’,marker="o0

,color="r' linewidth=1.5)

pagenation('....")
# Sl&( training_cnt 2+ EHS
for epoch in range(training_cnt):  # training cnt = 10
r cost,r W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})

if (epoch+1) % display_step == 0: # L/O/X/7fo O/ & Iff Z 1} =27
print("Running count : " '%04d' % (epoch+1), "Training cost =", r_cost, "W =",r_ W, "b =", r_b)

# Graphic display

plt.plot(train_X, sess.run(W) * train_X + sess.run(b), marker = 'A")

plt.title('running_count : [%04d], traing cost = [%.6f], weight = [%.6f], bais = [%.6f]' % (epoch+1, r_cost, r_W, r_b))
plt.pause(0.1)

pagenation('....")
print("Optimization Finished!")
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

https://github.com/aymericdamien/TensorFlow-Examples/blob/master/examples/2_Basicly /QTdAeI§/F!iplesaTr_£eRgc)r%spsiqzmm



Linear Regression

& Alztzt

# 6 9 ‘*‘ Q M ¥ Figure 2 (8 218) _ -
A € Q= w

it

running_count : [0001], traing cost = [4.666667], weight = [0.093333], bais = [0.040000]

running_count : [0002], traing cost = [3.692741], weight = [0.176356], bais = [0.075467]

3.0 4

3.0 4
2.5 1 2.5
2.0 2.0
154 15

1.0 4
1.0+

0.5
031 ‘/-/-

// o0l : . . , : . ‘ ,

00 1.00 125 1.50 175 2.00 2.25 2.50 275 3.00

=2.14335 y=0358571

ARTIST
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Linear Regression

° Alj_ll-ﬁl- X Figure 2 - O

A € > 4 Q

fit
R
oe

running_count : [0010], traing cost = [0.578474], weight = [0.583174], bais = [0.246078]
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https://github.com/aymericdamien/TensorFlow-Examples/blob/master/examples/2_Basicly QgAeIs/Iipear_(r;engor%spsiqzmm
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Linear Regression

@ A2t - 1004 1%

# Graphic display
plt.figure(figsize=(10,8))
plt.plot(train_X, train_Y, label="y_data’,marker="o0

,color="r' linewidth=1.5)
pagenation('....")

# & training_cnt &IEFHS)
for epoch in range(training_cnt):  # training cnt = 100
r_cost,r_ W, r_b, =sess.run([cost, W, b, op_train], feed_dict = {X: train_X, Y: train_Y})

if (epoch+1) % display_step == 0: # L}/ X/ 7}0 0/ & I Z1F 25 display_step= 10 (10 &7 OfCf = £j)
print("Running count : " '%04d' % (epoch+1), "Training cost =", r_cost, "W =",r_ W, "b =", r_b)

# Graphic display

plt.plot(train_X, sess.run(W) * train_X + sess.run(b), marker = '7')

plt.title('running_count : [%04d], traing cost = [%.6f], weight = [%.6f], bais = [%.6f]' % (epoch+1, r_cost, r_W, r_b))
plt.pause(0.1)

pagenation('....")
print("Optimization Finished!")
print("Running count : " '%04d"' % (epoch+1), "Training cost =", r_cost, "W =", r W, "b =", r_b)

https://github.com/aymericdamien/TensorFlow-Examples/blob/master/examples/2_Basicly /QTdAeIg/giplesaTr_geRgc)r%spsictzmm



Linear Regression

O 423}

running_count : [0010], traing cost = [0.578474], weight = [0.583174], bais = [0.246078] running_count : [0020], traing cost = [0.071090], weight = [0.765702], bais = [0.316160]
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Linear Regression

° AI p |-§|. running_count : [0100], traing cost = [0.012101], weight = [0.872539], bais = [0.289732]
-
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https://github.com/aymericdamien/TensorFlow-Examples/blob/master/examples/2_Basicly QgAeIs/Iipear_(r;engor%spsiqzmm
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4. Multi-Variable
Linear Regression
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/  Multi-Variable Linear Regression °

@ Multi-VariableO|2t?

v O|H7FX|Q| linear regression2 X2 StLt Y2 SHLFQILCY,

1 1
2 2
3 3

XOt 40| H YO 2 & ar?

source : https://blog.naver.com/ishkkman/220963300126
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/  Multi-Variable Linear Regression

€ Multi-VariableO|2t?

v Multi-Variable linear regression2 X2t 0421 7H2| &= (Features)Q! F<L0|LC}.

/3 80 75 152
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142

source : https://blog.naver.com/ishkkman/220963300126
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https://blog.naver.com/ishkkman/220963300126

Multi-Variable Linear Regression

HypothesisE OEAH| 2E&t?
v X7t et 1@l linear regression2| F£

H(x) = Wx + b

v X7t M| JHQl Multi-variable linear regression2| 3%

H(x,, x5, 25) = W2, + W, 2, + Wy x5, + b

v X7t n2HQl Multi-variable linear regression2| AL

Hlx,, x5, 25, -, 2,) =W x, + Wy 2, + Wy 3+ -+ W x, + b

source : https://blog.naver.com/ishkkman/220963300126
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/  Multi-Variable Linear Regression

@ HypothesisE O{&H| HH&N}?

v X7t 3212l Multi-variable linear regression2| AL

H(x,, x5, 25) = W 2, + Wy 2, + Wyx, + D

v’ 40| SEOIEE HZ(Matrix)S AFERIT, HZS LErE © LHEXIZE HI[otCt.

—

(1 2 @3)- | w2 | = (z1w1 + T2ws + T3WS3) H(X) — XW

source : https://blog.naver.com/ishkkman/220963300126
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/  Multi-Variable Linear Regression °

—t

Q) dH(Matrix)2| &(Multiplication)2 2 E34ot Hypothesis
v (2] 7§2] instanceE oHHO|| H|Lret &~ QUCE

features| : X8| Variable 2=

T~

(

X W TX W5, X13W3
instance\ X W1t X W5 X)3W3
31 32 ¥z ° W2 - X31Wq+X3,W5 , X33W3

: 4|O|E{2e| =
X141 X4z X43 Wi X4 W+ X,45W,H, Xy W3
\ Xs5q X5, Xs53 X5 Wyt X5,W), X53W3

source : https://blog.naver.com/ishkkman/220963300126
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https://blog.naver.com/ishkkman/220963300126

/  Multi-Variable Linear Regression °

Q) dH(Matrix)2| &(Multiplication)2 2 E34ot Hypothesis

v instance?t n74Ql B2 tensorflow0f|~l NoneS 2 HFSIC},

features| . X8| Variable 2=

T~

(

X W TX W5, X13W3
instance\ Xy W1 TXW5  Xy3W3
31 32 ¥z ° W2 - X31Wq+X3,W5 , X33W3
: 4|O|E{2e| =
W3
\ X1 X2 X3 X Wit X W5 X 3W3
[n, 3] [3, 1] [n, 1]

source : https://blog.naver.com/ishkkman/220963300126
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/  Multi-Variable Linear Regression

€ costE 0= 2™

v' X7t 171Q! linear regression?| cost function

Tr

1 . .
cost(W,b) = — H(z®Y — ()2
m J
i=1

v' X7t 374Ql Multi-variable linear regression2| cost function

e i) (i) (i i
cost(W,b) = — Y (H=D, 2, 2{7) - y)?
I=1

v HX)(O= &) B=2F 52 y(2X| 20)2 U= HETHT.

-

source : https://blog.naver.com/ishkkman/220963300126
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Al 5t H J1= https://www.tensorflow.org/install/install linux
https://www.tensorflow.org/install/install linux#the url of the tensorflo
w_python package
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https://github.com/hunkim/DeepLearningZeroToAll/
https://www.tensorflow.org/install/install_linux
https://www.tensorflow.org/install/install_linux#the_url_of_the_tensorflow_python_package
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