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Python, Anaconda - Jupyter Notebook
Pandas, matplotlib, scikit—learn
[2GAIA] Ubuntu 14.0 04

, [CPU] Intel Xeon 2.3 GHz, [RAM] 13GB,

[GPU] : Tesla K80
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Py

2.1 HIZ=H[0]E A4
D "lolg &3 ¥y
« AF £oF : AAFA FE (E3)
«Ax AW AsA FE EH
« 3 ZH] : Spot &4 34 PLC-MES Data ¥ Mongo DB
« 54 717k : 2020/03/24 ~ 2020/04/07 (2F 159)
« A F7] 1 F 8% F7| 2 40| A AlA dlojE £F

ZF A1 2 0.07223 1t HlolEE Rt

AL
>

2) HlolE #3/7%

« H]2PE3} Y& dlofg 34 ol e AlA HolEofA vAEst 5l S8 A
2l 33t HloleAloltt
St 5% Hl°olE (label Hl°]H) : "2.1 AlzGol8 271" 9] 1) 1A+ 715 HolE "2 &
< B2} ¢ Hloje o] ¢ o] d¥oz So7t Aol A FFgo] East
ot 8571 Hlolg o] 411 it 55, 2 AR 22A 24 FASS "olH ghel 1
THE e S0 FYstez Kol fgor dTX] ot} wEhA 1 5S4
ALt 4 7Y, AR, A, 283§ AREE 7L Qe @ EAET. 9A
© SAEE7YE, AR, AY, SAADR] B 22 49 Golde At Atk
A= IS 283t sig A IS AR sk S tlol8E ARgste =Y

& S AT,

¢

« 12} 7} "ol : Welding Data Set_01.xlIsx

| idx ~ | Machine_Name - Item No ~ |\ working time - I"hickness 1~ ﬂwickness 2(n ~ | weld force(bai ~| weld current(kA) ~ 'weld Voltage(v) ~ weld time|~ }
1 Spot-01 65235-25600 2020-03-24 0:00 07 0.7 233 1457 270 72
2 Spot-01 65235-25800 2020-03-24 0:00 07 07 236 14,57 270 72
3 Spot-01 65235-25800 2020-03-24 0.00 07 07 237 14.54 270 il
4 Spot-01 65235-25800 2020-03-24 0.00 07 07 237 14.54 270 72
5 Spot-01 65235-25800 2020-03-24 0:00 07 0.7 2.36 14.56 210 72
6 Spot-01 65235-25800 2020-03-24 0:00 07 0.7 234 14,56 270 7
7 Spot-01 65235-25800 2020-03-24 0,00 07 07 235 14,53 270 72
8 Spot-01 65235-25800 2020-03-24 0:00 07 0.7 233 14.53 270 70
9 Spot-01 65235-25800 2020-03-24 0:00 07 07 232 14,57 270 n
10 Spot-01 65235-25800 2020-03-24 0:00 07 07 232 14.57 270 72
11 Spot-01 65235-25800 2020-03-24 0:00 07 07 233 14.59 270 72
12 Spot-01 65235-25800 2020-03-24 0:00 07 07 236 14,59 270 72
13 Spot-01 65235-25800 2020-03-24 0:00 07 0.7 237 14.59 270 73
14 Spot-01 65235-25800 2020-03-24 0:00 07 07 237 14,59 270 7

[122! 5] Welding_RawDataSet.csv GilA|
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A ‘ B ‘ C | D | E ‘ F | G
1 Jidx Machine_Nameltem No working time defect defect type
2 | 1 Spot-01 65235-25800 2020-03-24 0:00 2 1O AES
3| 2 Spot-01 65235-25800 2020-03-24 0:00 1 2 8EEZE
4 | 3 Spot-01 65235-25800 2020-03-24 0:00 1 3
5 | 4 Spot-01 65235-25800 2020-03-25 0:00 3 1
6 | 5 Spot-01 65235-25800 2020-03-25 0:00 2 2
7 6 Spot-01 65235-25800 2020-03-25 0:00 3 3

ol 4 AoE

[ 6] HIAEs} *= Hj0]E GAEH

Data = 4Y =& He Unit

idx Baa - -

Machine_Name A AHEH| - -

Item No AR - _

working time AN - _
Thickness 1 ESVIESY 0.3-2.3 SH (mm)
Thickness 2 A SH 2 0.3-2.3 EH (mm)
weld force 23 719 1.00 ~ 12.00 24 (bar)

weld current = 12.00 ~ 18.00 S M7] (kA)
weld Voltage ey 1.50 ~ 3.50 e AIZ1 (V)
weld time SR 30~ 120 AlZt(ms)
¢« 22} 7} do]g : scaled_data.csv
- weld force(bar) weld current(kA) weld voltage(v) weld time(ms)
1] 0.004481651 0.001716984 0.002505742 | 0.000460829

1 0.005411804 | 0.000500787 | 0.002505742 | 0.000921659 |

2 0.004988007 | 0.000357705 | 0.507830445 | 0.000921659 |

3 0.005242686 | 0.000357705 | 0.002505742 | 0.000921659 |

4| 0005327245 0000143082  0.02505742 0.000460829

5 0.005327245 | 0.000143082 | 0.002505742 | 0.000921659 |

6 0.005242686 | 0.000286164 | 0.002505742 | 0.000921659 |

T 0.005073567 | 0.000286164 | 0.002505742 | 0.000460829 |

8 0.005158126 | 7.15E-05 | 0.002505742 | 0.000921659 |

8 0.004988007 | 7.15E-05 | 0.508874504 | 0 |

10 0.004904448 | 0.000357705 | 0.002505742 | 0.000460829 |

(23 7] ot &% HI0IE HAIEE))
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< csv(column separated value)d] FEi=Z AlxHct &4
glolel9] A%, &5 247l Ut FF EF o1F= & & itk B3 13 715 HlolE o
UNH AL F5, 2F AIZE, T18]al A T EA4E2 Be MEA 5T 42 7HA
S0t TEtA 23 7Hs HlolE= 99 EA4ES
A, B4 AZHRE FAE AAE Hlojgoltt &
5{} et AA Y g2 AZ HlolE = AlgH

_‘_4

- dlojg 4 Hou
Data =43 =& e Unit
weld force 85719 1.00~12.00 242 (bar)
weld current He 12.00~18.00 H2 M| (kA)
weld Voltage ey 1.50~3.50 T AIZI (V)
weld time ST 30~120 A2t (ms)
< 71& A
TE M= Y HEHRL A SUU Z|chzt Z|2gt
weld force 11921 3.022 4.254 1.74 2.34 120 2.31
weld current 11924 14.932 3.617 14.52 14.73 154.3 14.73
weld Voltage 11924 2.846 3.056 246 27 98.24 27
weld time 11916 76.963 85.564 70 72 2240 72

- Euget T W] G W) ok WS, PEiglolt 9l trehiic
- EEusd EYuso] Wl tet of g MalsleAS U1 A4S Wew, AuE

&
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8T 713
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- glolel (F2) A
- 24 WA 27
+ A4 ZAoIA WA HolHEL glo] u] gAY e U oEb} wAgstel o
olg| Eo] ol I}, Fo| L Ho|ES o] 85t L ZNE P 4 glon
2 dlo]g B4 AX Hole BAA g Fast Aol
wetA] Blo]eE0] 5744 B4 A48 wtokstaL, dlols A
et

o

it
ol
:?—L
A
i)
)
+

It

o] £ A4

> 2P (Completeness) : B

O

o°l'
é

Zro] glofof
3 ‘EHOF ot FEE o] A

> F&4(Validity) : goJ8 52 g3 Hlol8 Fal % =rle S8k et

° °‘3'Jr"§(Consistency) cHolE7F AA & 2, g, B E= FHIZF L= A H 9

lg=

s O
‘ITOE1

8
=3
0
c
o)
=
o
7))
E’/
2
ﬂl
_I
rlo
:|o

B/J(Accuracy) : AA EAISH= Z2A o] 2@ gho] AHe}s] vhg = ofof ettt

<M=

idx |~ | Machine_Nam¢ - | item N+ |working time | v Pressure |« | Pressure || Pressure ||

1843 Press-01 ED5260  2020-05-07 (x 275.2 2732 5484
1844 Press-01 ED5260  2020-05-07 O 2755 27341 5486
1885 Press-01 ED5260  2020-05-07 O: 2T48 276 550.8
1886 Press-01 ED5260  2020-05-07 (x 2756 2732 543.8
1619 Press-01 ED5260  2020-05-15 O 2748 267 418
561 Press-01 EDS260  2020-05-20 O 2749 269 5439
755 Press-01 ED5260  2020-05-26 O 2749 269 5439
3879 Press-01 ED5260  2020-05-28 (x 2752 267 542.2
744 Press-01 ED5260 1900-01-00 0:00 2749 269 5439

-> 2B null 20| S97 U0 = AT ES FAEHTICE

idx| = | Machine_Namd - | ltem N -Jworking time .r|Press time(ms « | Pressure |- | Pressure |- | Pressure |- |
2912 Press-01 EDS260 |1900-01-00 0:00 551 2755 260 16445
105 Press-01 ED5260 | 8159-02-28 O 549 2745 269 3435
107 Press-01 ED5260 | 8277-03-19 0 5502 2751 267 542.1
108 Press-01 ED5260 | 8336-03-29 O 5502 2751 267 542.1
111 Press-01 ED5260 | 8513-04-27 0:00 5502 2751 267 2
136 Press-01 ED5260 | 9982-12-25 O 5498 2749 267 5419
2 Press-01 £D5260 |1900-01-00 0:00 550 275 267 542
138 Press-01 EDS260 §1900-01-00 0:00 549.2 2746 267 5416
140 Press-01 £D5260 |1900-01-00 0:00 5502 2751 267 542.1
142 Press-01 ED5260 §1900-01-00 0:00 551 2755 267 425

-> working time®| FESIX| #2 EME4L0| SHUSLE FEGS HECH

[T 8] CIO|H R&d &AL
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- Hlojg F2 A4 Al 2
- &4 FA Ag = (1-2SA)/AA glolH =) * 100
@ Null P0] 30% 1%01 glolHE2 Hlolg 9] &ddo] Eojx|7] mizol € Nullgke]

HO HAZZ 13 2}?1'6}71 A8l isnull)g<rE AFHESE H sum(&<rE o]8oto] &
] 2N =

- 724 T2 A5 = (1-FFH0o18 )/3A4 "lold <) * 100
@ o] Hol8& #83 ¢ 7Hle Eol SAIH] ¢fe Bz Ui THsHA] et
@ 7495 Bstal Aohd idx® workingtime F & ©|&sto] 7S U= H 7]
2712 d7ste] S55 wdotd .

OF DEREEASE T R
@ 1=t %WOﬂ prasel

A4 T Blole 4/ A HlolE 49100

o17] 84 dloli T2 o2 FEsH Fo] gouF ATS Bt gkt

i
[
Q.
HH
ru
)
3

I
i
r

984 24 A5 = (1-(g8H4d 1) Elole] /24 Eloje] )*100
o17] 834 dlolEl JBEAL = lolelrt EAISHA 7] tRo] FEHS BestA

- 87 Hole] B4 A5t et 2k

TE SEXF 7187 7tS%| X LFE
AHY(=) 99.94% 80% 79.95% 0.06%
RYYES) - - - -
724(Ra) 97.93% 20% 19.569% 2.07%
AR (ES) - - - -
HE(AH) - - - -

EER 98.94% 100% 99.54% 0.46%

(B 1] 8H H0|H 28 X
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- HloJE] AA ] ¥
> 71 19] : oo M (Python)
o 8L : F1E = EE(Jupyter notebook)

Raw data

£

eI

ol | o

0x

foh 2
ox
3 | o

97.93%

Lo | 4o | o

rd
0
T
@

03
ot

=g (2 H)

HlolEo) ERA|SE &

re

=
=
=) 97.93%
=z}

Processed data

=

R4 100%)

- Hlojg A= 2=

(23 9] COE TX2| 1k EAIS}

prod_dt

fdx

11687 665
11688 665
11689 667
11690 668
11691 669

11692 rows

Machine_Name
Spot-01
Spot-01
Spot-01
Spot-01

Spot-01

Spot-01
Spot-01
Spot-01
Spot-01

Spot-01

* 11 columns

65235-25800
£85335-25800

65235-25800

65235-25800

5800
65235-25800
65235-25800

working time  Thickness 1(mm)

2020-03-24
2020-03-24
2020-03-24
2020-03-24
2020-03-24

2020-04-07
2020-04-07
2020-04-07
2020-04-07
2020-04-07

07
07
0.7
07
07

Thickness 2(mm)

07

07

weld force(bar) weld current(kA) weld Voltage(v) weld time{ms) cooling temperature

236 1457
237 14.54
237 1454
236 14586
234 14.56
237 1455
237 1460
237 1460
235 14353
235 1453

7.0

720
720
7.0
T1.0
71.0

Z 11,69271<]

N
N
HI
Jx
H
&
N
=

glo]H & 2F 2.16%(2587) OutlierZ H&% At

b

Az Z-dol
A AR

@

> A4 dloje] 53

(L, 43, 33T 3

1

Iad

Hlol] A

AlZE HE

(22 10] HZ= SHoIMOl HOIH S5
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D) A3ASAD 2

« 3G Al FHEEEH) AA o7 7I&
- -847] dlolg 4 ¥ : H]Z| = g5 28351 Hjo]E 24

o o]A} &= A A dlo]E oA H|HA} ME(EHFE)S o= WEo g 55 A}
BHT} v Q] HE wjjZo Ok%ﬂ} EYE JH7T 9lo] F1A] Qlt oetA 84
7] dlol8= E1A]7} glom AR = Q1= HIX| & Sh5E A-831t) matA] H]X]
T o59] o4 & A] HHS &85l
MMES ZIAA|ZL A FH 2™ OIME, MR et SHARZL | SHEH R
65243 2020-07-12 0:00 13.2 9 24 2 60 (CIolE eis
65243 2020-07-13 0:00 13.2 10 23 8 61 (CIolE eis
65243 2020-07-14 0:00 13.2 8 21 8 67 (HIOIE] Q1)

[ 2] HI0]E GiIA|
« 2851117} sl= Al 4 WHE(Q 1 8H)9] +AI1A A0
- H|X| = gh<5olgh?

o H|Z| Lz Sl5olet A& k59 vt 7idolH to]E 0] H3EA|(label)E°| *7F°1X]
A] k2 Ao A S ok= WS H|X| & Sholgtal E)Th ol 50, FET
FEof| gt glolHE g5 o ofef HolE} o] ERA(FEL EFE EH
ok AH)7 2ARthH A ehgolH, EXA| 7 EA5HA] Y=t H[X| Lk 50|
2tal & 5= Itk E3E ofefel T2 EHRA|7F EA5k= HolE &S golE dHlolH
(1abeled data)gt £29, SH X7} 2A51K] g+ HolHES Fol& fl= dlolH
(unlabeled data)et &

2 °E AT UE = 0/2HE =1
25 60 128 0
14 62 79 0
11 76 80 0
30 59 94 1

[H 3] 2t#2! =l H|0|E{(labeled data)
2c o= S8 AIZt
25 60 128
14 62 79
11 76 80
30 59 94

(E 4] 2t8E ot

15

FEH7| AlHI0[EA, 244

=
40—

B
=

| §|0|E{(unlabeled data)

It I=C]



d 4 HloEo] tiet EFF2] T FE= AR 4
olf 9] FEI =TFCl et FEIT fled, B= FolE gl TelE o] HZ

©)

B PRI 75 24 4

- R E9lFH(AutoEncoder)
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- QEQlF o &

° LEQIFH = AAH o R HIX & S5 HH4|9] Hdlolzt, FolE gl HolHo &
ehet dlojth -&47] "oy Egt 7 Hlol& gl TlolEl=ol2t HIA| & 5 b
olglzt & 4= 9loH, o]F AREste] LERIFHE AH ShFAIAET. SEAl7Y]
= oA ghgol tHek 7]seo] HRsH o]E &4 TeEtal i, o] |49}
St= W= gh5o] o|FojZt. RLERIF M= &4 SR A A1 oF

(Reconstruction error)= AFESHCH ESH A4 Q7S AARH= W40 : o

7P 410 e, o1 102 BAAREAN ek Bt G - 9k
9ok 2o £ FHE LB PFOZ O EATH L iAAFES 2 1t

N
H
T
o
@;m
o,
©
-
i

2.3 &M A
1) ZQ SW, 5j7]2] Ax] v 9 Az} 7lo|=
e SW klx]l_ ‘_l_g(uklg_qg ?—%‘:,——9- _'401_ *“x] 7]_0] ), 7',‘}

 17]%] 44] 7fol=
- w}7]%] A7) 2 sol4d Tl Bof He]

-20(E2{2|el 28
- DUVt 2 E2 7O AHA0|CH

- 02 Ij7|X|°| 25
- oS dXlg o, 7[=XO2 HX|== 2f0|22(21E BECt0|E2{2|2fal Sttt Ito|
M SA0] Ot 2IR0A ZiEret RE0t IH7 | XIS |0 2% 2f0|E 2|2t ottt

- 03] PS50 B8
~ I§7|X] Qtoj] Of2{ 7HX| ZC7 EXHE 4 QUL

47| x|

- E SEA
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ﬁ+>

, A S0[ 0] A= IO TH0|(py)S Feltt. HEXCZ Of2f
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=

I'I

H

=0| &X
=X

- Of)) numpy: <=X[5iA 2&, pandas: HIO|Ef 24 25

ZHdA= CRSRERAE

(23 12] IOPM e 20f 7S
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- 7] 2] A 2] B
O FE EE Ho)A m7]2] 3 g A5
e m7|x] g K& 43

d)) datetime =& AX]

Ipip install datetime

In [5]: pip install datetime

Defaulting to user installation because normal site-packages is not writeable
Collecting datetime

Downloading DateTime-4.3-py2.py3-none-any.whl (60 kB)

| | 60 kB 1.3 MB/s eta 0:00:011

Requirement already satisfied: zope.interface in ./Python/anaconda3/lib/python3.8/site-packages (from datetime) (4.
7.1)
Requirement already satisfied: pytz in ./Python/anaconda3/lib/python3.8/site-packages (from datetime) (2020.1)
Requirement already satisfied: setuptools in ./Python/anaconda3/1lib/python3.8/site-packages (from zope.interface->d
atetime) (49.2.0.post20200714)
Installing collected packages: datetime
Successfully installed datetime-4.3
Note: you may need to restart the kernel to use updated packages.

* pip install H7]A] & ®& 0|52 A& 55 740l

Ipip install pandas

Ipip install numpy

Ipip install matplotlib

Ipip install scikit-learn

Ipip install seaborn

Ipip install torch==1.7.0+cpu torchvision==0.8.1+cpu torchaudio===0.7.0 -f
https://download.pytorch.org/whl/torch_stable.html

ol BAS 95t I Q mj7|x] @ HEL pandas, numpy, matplotlib,sckit-learn, pytorch©]
7] wjiZol 912k 2ol AlZF Hof| A& 5HH Hr

pip list

In [6]: pip list

cryptography o
cycler 0.10.0
Cython 0.29.21
cytoolz 0.10.1
dask 2.20.0
DateTime 4.3 |
decorator 347
defusedxml 0.6.0
diff-match-patch 20200713
distributed 2.20.0
dncutl'l.s 0.16
AAAAAAAAAAAA a >

* pip listE AYsHH A AH Hf714] 552 & 5 ek Ao A7t datetime’o] F50f U=
A& A 7

@ 7|2 5 s YEE 317]
(CA]) thFet ARE B 02 ‘Welding Data Set_01.xlsx'E ¢JoH7]
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i. import

importS AFg3te] S5 BE AAS JmETI

import pandas
pandas.read_excel('./Welding Data Set_01.xlsx')

pandasE YEEE 5t & AREol9] pandas ¥‘read_excel
‘Welding Data Set_01.xlsx’ T4 &2t}

ii. from, import
g Hgoll A 57T Bnt JZERT.

o) pandas©ll 4] read_csvit YEE

from pandas import read_excel
read_excel('./Welding Data Set_01.xlsx')

from, importE AM&SIA] E 33t gtk importE AT 4= QT

iii. * import

1

3d &g Hofl Jold e AS YEE ofLh, the Eesdt 4 5 e E=s

202 Abgo] ARE A gkt

from pandas import *

iv. as

g ARES o, Hr(alias)S A9 wf ARSI

import pandas as pd
pd.read_excel('./Welding Data Set_01.xlsx’)

‘pandasEpd'E B A4 Fo= pd=E 3= 5 AUTh

AN
% 98l XS BE 9 974 GTA0)H ARl thet M ddel=st Wast
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2) B4 dAE T2 A
A oo 502 glolEAlS FH|5t RES AT 5 Tt

oA @ WA @ A 3 A @ oA
fl Hole &% Hlole] £4 i Sl o
s o % ool e A oY 3%
22 27] o (AA2) (FH2AA)
2o BA% - A7
- Al - Atat
- histogram
oA ® WA @ A oA @
=4 dlo|ly/ 1) 2o 2 EYUIY iv) gAIZE A2
Gl E u)w i ol s g 5 A3 24
o Eg i) Ejote] A 4L 29 Bl ol 5H-4

(23 18] HIX|E st& MES oot 22 713 1Py

i) stols] shetule : BEE WEL Hof gloiA LY A} s 4 Qe ThSet el Aol 4
) A Fojof s W4

i) 4 84 AR Gt 2@ Kol S Ak P42, o] Aol S Hhseh Ao] B

i) REIHOlA] : &4 §40) ghe SolurtuA EYAE dujolEshe A0, ofH SEule]4E A}
85tiro] uet o] 2ok iv)

v) BAZE Ol BAZ 9130 ofw Hlo]HE o)A WHsH Y1zo] Hi golth. BEv|Ee &
groltt.

[2A @] etejBge]/dlole 2]
@®-1. 29 YloJg t}22& 9 EF7|(import) 7}°|=

Al

# ot Ij7|X| EX|

from torch.utils.data import DatalLoader
from torch.utils.data import TensorDataset
import torch

import numpy as np

import pandas as pd

import sklearn.metrics as metric

from sklearn import preprocessing

import torch.nn as nn

import matplotlib.pyplot as plt

[ZE 1] ZQ$H {7 |X] MX|
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i —

##pandas2| read_excelgt+E

2 g 43
welding_data =
welding_data.head()

#ZTte ofafoN ol THsBiCt

ALESHY HIOIH ==

pd.read_excel("./Welding Data Set_01.xIsx",

cc &}

(A=)

index_col

index_col = "

="idx")

Machine_Name Item Noworking time
weld current(kA) weld Voltage(v) weld time(ms)

Thickness 1(mm) Thickness 2(mm) weld force(bar)

idx
1 Spot-01 65235-25800 2020-03-24 0.7 0.7 233 1457 2701 720
2 Spot-01 65235-25800 2020-03-24 0.7 0.7 2.36 1457 2701 720
3 Spot-01 65235-25800 2020-03-24 0.7 0.7 237 1454 2703 710
4 Spot-01 65235-25800 2020-03-24 0.7 0.7 237 1454 2703 720
5 Spot-01 65235-25800 2020-03-24 0.7 0.7 2.36 1456 2704 720
[FE 2] Pandas? read_excel &4=5 0|2$H H|0|E 22127|
- Pandas®] read_excel 35 0|85} Hlo|E 7} AR H AE 2l ¢ gsto] g|o|
£ B2t 8471 HolH Y 3% ol &4 ol Af "7 Eoi3lo] A
HA G QYA A(EAPE At 12| "ol 7t & ol =A] HlolE Y
PR 477 FeTh
[EA @] HlolE T7 2 7S5 &<l
@-1. Hlol8 &7 4 75 &Rl 7hol=
## C|O|E{S] EHE0| O|H ZSS 7tX1 Ao H J4M JHX|0 UE=X| =l
for feature in welding_data:
print(feature, welding_data[feature].value_counts()) #7Z1}= Of2{0f A =tQl Z7H=SHELE

Machine_Name Spot-01 11939
Name: Machine_Name, dtype: int64
Item No 65235-25800 11939
Name: Item No, dtype: int64

working time 2020-04-02 2000
2020-03-31 1800
2020-03-27 1648
2020-03-30 1470
2020-03-25 1352
2020-03-24 1200
2020-03-26 1000
2020-04-03 800
2020-04-07 669

Name: working time, dtype: int64
Thickness 1(mm) 0.7 11939
Name: Thickness 1(mm), dtype: int64
Thickness 2(mm) 0.7 11939
Name: Thickness 2(mm), dtype: int64
weld force(bar) 2.31 1237

[Z = 3] For 7121t value_counts()&t4
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[2A @) dlolE &4 m}et
®-1. Welding A|&/describe

- 84 A& ‘welding_data’®] ZA A7)
=< gRlgt.

n°1'
mlm
of
ol
ol
of
Y
ot
B=)
o
S,
N
—|—4
)
f

PN
=
ol

rlr
i)
)
kD
19
ko
J%
g
o

welding_data.describe() #Z 1= OF2i0i| A =2l 7h=SFCH

Thickness Thickness weld weld weld weld
1(mm)} 2(mm) force(bar) current{kA) Voltage(v) time(ms)

count 1.193900e+04 1.193900e+04 11939.000000 11939.000000 11939.000000 11939.000000

mean  7.000000e-01  7.000000e-01 2.787925 14711208 2.704273 71724123
std  1.113600e-13  1.113600e-13 1.455966 0.099000 0.024700 0.632049
min  7.000000e-01  7.000000e-01 1.740000 14.520000 2.464000 70.000000
25%  7.000000e-01  7.000000e-01 2.310000 14.610000 2.699000 71.000000
50%  7.000000e-01  7.000000e-01 2.340000 14.730000 2.702000 72.000000
75%  7.000000e-01  7.000000e-01 2.370000 14.750000 2.706000 72.000000
max  7.000000e-01  7.000000e-01 10.540000 15.070000 2.861000 73.000000

[F = 4] welding_data2] H= & QOF EJ|2f

®-2. &4 AF/corr FFF B2 M 7 AATIA et 7ol =

- Al¥ ‘welding_data’®] S HE7 EA 5= 0|8 9] ¥4 1 AAIE &1l
Els=g

- A 242 &5 -

Ao AFEE A A= BHACE AMEE = mojd AT AeEA -13} 1 Ao

o] FH& 7HAE. A Al Adfigto] 19 keSS W 7o) AF A7 Aot

ol & o 9loH, glo] i w3

T U FTre FA A AGEA, ol = de =AU Al
FBAE 7HIH. A 242 AR BAE &s] o gAE, W 3
A AFEAE Aoz gl = k= 4H0] Ao AeAls2] ddigto] 0.1
7} 0.3 Ate]o]® gt A A, 0.33} 0.7 AteloH F3igt AaHA, 0.7 o432l
5 73 AGBAE UrErATAL o3 5= Rk
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welding_data.corr() #ZIt= Of2foM =HQl 7h5iCt.

1.0
Thickness 1(mm) - 1.00 -0.00 -0.00 -0.00 0.00

0.8
Thickness 2(mm) JERCINEENMN -0.00 -0.00 -0.00 0.00
weld force(bar) - -0.00  -0.00 0.01  0.00 0.6
weld current(kA) - -0.00  -0.00  0.00 [MENOOMM -0.00 -0.00 04
weld Voltage(v) - -0.00 -0.00  0.01  -0.00 0.02
- 0.2
weld time(ms) - 0.00  0.00 0.00 -0.00 0.02 RN
1 1 1 1 1 1 = 00
E E £ £ 3 E
= & 3 S 8 =
@ 7y 8 E 5 b=}
2 g ° 3 1>, il
o] o] & B ] g
= = 3 g z
= =
[ZE 5] welding_data A2
(] A = =]=] = =
- o] ¥ W 7he] AAAIE AlAelet 5|E Yo A, ZF 719] g2 == X
= =Ye) A Py O = 2 2 [e)
Z, YZ9| Wisk 7ho] ApASoln, 920 WA AL goict of2 g v}
= o AHIOTE i = 2o
At S|AEOHMS TR RS JEs el A0 24, XE52 E4 WY

—°|l'4
v
19
T,
o
e}
=
ot
in}
(o]
i,
19
O[l'l Fll'ﬁ
|
il
9,
o
it}
o,
ik
=)e
%0
o
rir
o
X
9,
30 o
o
ol

o] RHE|E|(modality)?} 9% 50 oExo07g £

- Al ‘welding_data’®] S| A ¥p7F A5k HlolE 9] M S| AETHE &
gttt MR wf I o] s A4S, Mttt s uit] e
9] /47t ddE 4 AEFE index®} valueZ AR5t matplotlib 7] A2
pyplot(plt® F &) 0]-85t S| AEIHS T8 subplot) & ©]-&-5}od
AR B W] S|IAETH ANE £ 4 QS it
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## S|AER-S 2|7 fit for =
=RI5NI5I25MI3 517515585
for index, value in enumerate(welding_data.columns):
plt.figure(index)
plt.hist(welding_data[value], bins = b[index], facecolor = (144 /255,171 /255,221 /255))
plt.title(value)
plt.savefig("Welding/"+ value +'.png’)

Thickness 1(mm) Thickness 2(mm) weld force(bar)

12000 12000
10000

10000 10000
8000

8000 8000
6000

6000 €000
2000 4000 000
2000 2000 2000
0 0 0

02 04 06 08 10 12 02 04 06 08 10 12 0 20 4 60 80 100 120
weld current(kA) weld Voltage(v) weld time(ms)
12000 12000 12000
10000 10000 10000
8000 2000 8000
6000 6000 6000
4000 4000 4000
2000 2000 2000
0 0 0
0 a0 &0 80 100 120 140 160 o Pl a0 &0 8 100 0 500 1000 1500 2000

[ZE 6] HI0IH histogram

(A @ dlolel 3A (@A)
- g0l EAGA, Hold FAHAN) 71 U4 e

% o]z glo|EQl % 11FA o]u|A| Tlo|EAlS ThE7] {tt ¥ 9 EX(feature) 5= W<t
(ex)dlo]E] 2T (data labeling))

@-1. =28 "o[g A|9] 7lo|=

## H7| HO[EON ERBls FE(ELUES, YA 2MFH)ES H <

new_welding_data = welding_data.iloc[;, 5:]

new_welding_data.head() #Z1t= Of2fofA{ =0l 7h53ICk

weld force(bar) weld current(kA) weld Voltage(v) weld time(ms)

idx

a, 2.33 1457 2701 720
2 2.36 1457 2701 720
3 237 1454 2703 710
4 2.37 1454 2703 720
5 2.36 1456 2704 720

[2E 7] Pandas®] iloc&t4-5 0|85t H|0|E] £210]4
24
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®-2. MinMaxScalerg &3t dlo|g A3} 7lo|=

## sklearn@| preprocessing2 =0 =0 A= MinMaxScalergt+~E 0|23} Hrisl &
scaler = preprocessing.MinMaxScaler()

scaler.fit(hew_welding_data)

scaled_data = scaler.transform(new_welding_data)

[ = 8] Sklearn2] MinMaxScaler &f4-5 0|85t |4 Z|tf HH3}

N

>J

F EAL sklearn W7]A]9] preprocessing 2E0] £0]3)= MinMaxScaler $F
= ARESt] - FFekE F83th 97]A sklearnE2 & H7|A] 2
S T Qtof o8] EEZ 7HA AL 9o 7t HES T o g8 7HA AL Sl

oX,

[ 6] LEQIFY nd ;1= (ZL2AA)
G-1. LEQIFY Bd 7 ylo|=

- A EAEY 752 S PHEQTYR) 48 L os UEND 75 U4

input_size 2| I7|, =AIZ YHS e
hidden_size MBSO F7|, 2|AE HHE UHE R
output_size £ J7|, A2 YHS W2
nn.Linear() AXMAZY
nn.RReLU() Leaky Rectified Linear Unit 24 &t
nn.RReLU() B MAYS = 7AH|0|H, 017(0f| 2 MAL SES CaliF0] MEYS OHF
25
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## AutoEncoder 2gijA +&
class AutoEncoder(nn.Module):
def __init__(self, input_size, hidden_size, output_size):
super(AutoEncoder, self).__init__()
## initialize
self.input_size = input_size
self.hidden_size = hidden_size
self.output_size = output_size
#HQEQITE o
self. AutoEncoder = nn.Sequential(
## QAH 2&
nn.Linear(input_size, hidden_size[0]),
nn.RReLU(),
nn.Linear(hidden_size[0], output_size),
nn.RReLU(),
e (E|SlE) S
nn.Linear(output_size, hidden_size[0]),
nn.RReLU(),
nn.Linear(hidden_size[0], input_size)
)
def forward(self, inputs):

output =self.AutoEncoder(inputs)

return output

[ZE 9] PytorchE 0|85t RQEQITH 715

VNE Rt SAdESol# ¢ 9 BE LBt T HE BV
H 5= It =B HlolE e 54 ShHE ' o AUs EHelt ZE 7 o
AL AA|5] A5EAHE, Class AutoEncoder(nn.Module)S AF23l] @ EQ1F T
o] EHAE AodiEtt. Sdaw ol 2R 7|&E &9 AFolH 4
Al Gl WMot ok g XSk Heteltal AZstd Hoh 181 SHAE HY
Sf|FHA o] AFoflFojoF & Y FHO.E input_size, hidden_size, output_size

£ _ init (self, input_size, hidden_size, output_size)2} &o] & oJsETt.

- 19 o2 UolA FOst FHES self.input_size = input_size®} o] S
ot9] M52 whEoj&th 181 nn.Sequential TS AMESto] QEQIFAY
boll S0 AATS &= §= AEolHE Wr=0iEH. self.AutoEncoder =
nn.Sequential() ©] ZAo|H Qo] X717} Yst= AFYEE olojA FolsiFH
=, 9714+ AFE FEoA HAZ W (nn.Linear) 2709} Z1=]al 10f o}
£ Leaky Rectified Linear Unit 4 &<, nn.RReLU(), & A-8-5to] s3]

o 24 ge 4 REoAM dEgEE old Aer 282 sieA] HalFe &
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Foltt. I REME 7R 2 Q1T o] fHdAdTY 2719 Leaky
Rectified Linear Unit 84 && ARl H, 29 FioMe 4 I
ARESHA] SRRt

r{ol'

[9A @] 3 dl°o|E/E2E Hlo|g £&
©-1. &4 HloJE/HAE Holg £ 7iol=
CIOIE 7H4: : 847071
EE 7 1 2800
OIE] 744+ : 3469
SE W 110

S8 ©|0|E{(Train_data)

HIAE H|0|E{(Test_data)

##7|Z0| HO|HE HA HEZ B O2[0 SHMES HAENER L=
train_data = torch.Tensor(scaled_data[:8470]) ## [:8470] XS5 E 8469E7}X|2| [|O|HE Z=HMER

NS

print(len(train_data))

test_ data = torch.Tensor(scaled_data[8470:]) ## [8470:] 8470H M| C|O|EHEEH Z7X|E HAEMER
kS|

print(len(test_data)) #Z1= Of2foA =+Ql 7H5StCt.

8470
3469
[Z = 10] Pytorch®| ToTensor &= 0|28 I Hat
- 7129 243 d Hlol8E pytorch® Tensor@<rg ARHEoto] 2 EQIFE o 50f

2 e gro §7] SIat G MEsteh. ol7]A Mg 7kt Blo]E o] Hjgdo]
o} 919} 22 pytorch T3 QEATEE AN Pehet YIS wirt. 1)
71249 QEs Zetol (7)) o] g4 B} HAEAER Uirth
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[SA @] sto]=setn| g, &4 4 9 JFEujo] A A9
@-1. Stolsmteele, £4 34 2 Serto]4 Bo] sjol=

## =& SlO|mHIt2t0| E

epoch =50

batch_size =64

Ir =0.01

## D E slo|mmt2to| g

input_size =len(train_data[0])
hidden_size = [3]

output_size =2

#H =4 o2 Had 4 ALE
criterion = nn.MSELoss()

## D7 =™ Ao 2 AdamAtE
optimizer = torch.optim.Adam
##QEQIAH HO|

AutoEncoder = AutoEncoder(input_size, hidden_size, output_size)

[ZE 11] 50| HIF2{D0|E{0]] CHet o

nn.MSELoss() T MEd QR ALt gl
torch.optim.Adam 071 Bl 2 LAO = AdamP= 4H
AutoEncoder(input, hidden, output) Ol 755t QEQITH SUAE Ho
19 |
Al .\] .
| 1 o33

[ 14] Of|IZ 32} HHX|ALO| =

- so]mtet] el (hyper-parameteno]l THat Al. stolwintetulEet BeS g
= g °1ow 29 A7} ST 4 Gl i Egoks T Algo] 24 4e
Folof Sl Wgroltk. o7 Ak Bt Stolsisteule s o|EL, WALl 2, Sl
2 o0 2y o}OIuiquﬂ}UlEii Q2 7], AAY] F7), 29 37, 24 A4,
w4 2% 4 Optimizer)& J3c X Abo] 2 WiX] Ssol 4] AHE =
golEE e 2 welolch

- o]3A Fe BE B9l Bho] R E YYAA S5 o] Hlo] BE o
o2 SR ARt B&Ho0l] vl WA s WA 8%t B, olx
I A OIS B 8 S g, 10 of2ad e

R = =
9 8k Aoltt HH st 2 S Be W ESE 25t AES Uehlt
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Zolt}, o7\ A= &4 SR Hot Al @At 24 WO 2 Adam optimizer
£ AR B Ala 3= 24 dlolH 9] A=at S84k AolE AlEst]
B2 W o Al d855= A4Ar4Aloltt. Adam optimizers= o2 774
W 24 W S HHZF 0 2 R Aoz 7]|E7|E A4sto] Wi HaE 25+
= BAF P AL o] =1t WA o)t

- olA Wet stolH e E &S AWH 2R epoch = 507 £o| FosiErt. E
oh, A=4ke] dols= len(train_datal0])x} o] tlo|® shte] dol& S74ste] 4
olsfiErt. &4 et wizive 2 A Z2 B, pytorchollA Al&st=
nn.MSELoss()8F=9} torch.optim. Adam¥5 ARE3) criterion = nn.MSELoss()
@} optimizer = torch.optim.AdamZ©] A s|Fo] &4 ZF Ao AT &= 31
Al shiEtt. BRIt &2, 2Rt sto|wultu|EE ARESHo] oAl ALold R ERQ]
TG FHAE FY5=r}. AutoEncoder = AutoEncoder(input_size, hidden_

size, output_size).

=]
®-1. 3% T4 A 7hol=

AutoEncoder.parameters( ) SIXH QEQITHO|| LHXHE|O U= D7 B4

PytorchO|A] KSdt= 22, HIOIHE HiX| AO|Z22 LI+

Dataloader(data, batch_size, shuffle) | o = aiaimouu lofeiz Mol ciat ot

optim.zero_grad( ) O7HEHSE 002 X 7|SINHT= Bt
loss.backward( ) _ _
- O7HEHAE A ZES 7|20 2 RAGHRE ShA
Optlm.step() T= = m= | (] H—r T
00 format(a. b) 2XE £2oiE 42, (X2l 5Y #Halab?t 7HKIs g2
’ ’ 20| Eoliz= &g
running,_loss += loss.item() HIO|EIE Sl&olHA WMiot= &4 2t S| /st &4 3t
- : 712. running_lossE Salf $xf &4Z/0| GTX| & 2 QUS.
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## stE g0 ofet Fo
def train_net(AutoEncoder, data, criterion, epochs, Ir_rate =0.01):
## Optimizero|| CHst &9
optim = optimizer(AutoEncoder.parameters(), Ir =Ir_rate)
## HiX| SES Al7|7] IS GO|E
data_iter = DatalLoader(data, batch_size =batch_size, shuffle =True)
## O|Z3 st&
for epoch in range(l, epochs +1):
running_loss =0.0
for x in data_iter:
## Oj7|H 02 X7|3}
optlm.zero_grad()
output = AutoEncoder(x)
## gt SHgtzto| Atofel =gt
loss = criterion(x, output)
## EHUS 7|FELE O/ =
loss.backward()
optim.step()
running_loss += loss.item()

## Z2F Of|Z30CH &AM Zf H7|
print("epoch: {}, loss: {:.2f}".format(epoch, running_loss))
return AutoEncoder

- LERIFEE ShEAI7I7] fIeh o5 ok A9, sk o ZATE HHEA7]7] 9]
3 for 7t AR&RITE. For 7 QHollAl A RIAIE wi7f¥ls 274 W42 QERIA
g o] 7o} eh5ES 2ol AOSET, optim = optimizer(AutoEncoder.
parameters(), Ir = Ir_rate. 202 HjX] S+&H5S A|7]7] 93t do|HE
DataloaderQ¥4E AHESto] FYslj&Eth, data_iter = Dataloader(data,
batch_size = batch_size, shuffle = True). T+ °. & For -5 S35} o232
ook &4 e S5k s, wiAnie sk Wizl aeES 288
for x in data_iter:{E running loss += loss.item() ZE=7A] ti7fHFE 25
F= oy, print(‘epoch:{}.loss: {:2f}" format(epoch, running loss))7} <41

He SE8iF= =0l

®-2. LEQIFTY g5 A4 7lol&

- AT AR Sk e (SRs-25- 87 18, SR, n

## St

=

o>

g42 0|83 =T B

=

AutoEncoder = train_net(AutoEncoder, train_data, criterion, epoch, Ir)
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epoch: 1, loss: 6.84
epoch: 2, loss: 2.39
epoch: 3, loss: 2.29
epoch: 4, loss: 2.15
epoch: 5, loss: 1.55
epoch: 6, loss: 0.83
epoch: 7, loss: 0.76
epoch: 8, loss: 0.75
epoch: 9, loss: 0.75

epoch: 10, loss: 0.74
epoch: 11, loss: 0.74
epoch: 12, loss: 0.74
epoch: 13, loss: 0.74
epoch: 14, loss: 0.73
epoch: 15, loss: 0.65
epoch: 16, loss: 0.49
epoch: 17, loss: 0.40
epoch: 18, loss: 0.37
epoch: 19, loss: 0.36
epoch: 20, loss: 0.34
epoch: 21, loss: 0.34
epoch: 22, loss: 0.33
epoch: 23, loss: 0.33
epoch: 24, loss: 0.32
epoch: 25, loss: 0.32
epoch: 26, loss: 0.31
epoch: 27, loss: 0.33
epoch: 28, loss: 0.31
epoch: 29, loss: 0.32
epoch: 30, loss: 0.32

- ofA| oA AelsliE slo] w9} Sk gpE o]&Sto] RLERIFATEE o
SA|AZET}, AutoBncoder = train_net(AutoEncoder, train_data, criterion,
epoch, Ir). &5 oA E FAYPH AAE LEIFIHE g<5oH ozAnitt
&4 32 9lo} Yol EsET

(A @1 LA A9 F A% 54 2 34
©-1. YA B Fol=

#H ZHMES| &4t 0|89 YA a d

ECA ] (=)

lo

train_loss_chart = []

for data in train_data:
output = AutoEncoder(data)
loss = criterion(output, data)
train_loss_chart.append(loss.item())

threshold = np.mean(train_loss_chart) + np.std(train_loss_chart)*8
print("Threshold :", threshold) #Z1t= Of2{0oA =tQl 7}53|C

Threshold : 0.08386612018531674

[FE 14] SBMES 24252 0188 UAlZ B
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## SHNEQ| =4zt 0|83 AL Fo
test_loss_chart = []
for data in train_data:
output = AutoEncoder(data)
loss = criterion(output, data)
test_loss_chart.append(loss.item())

outlier = list(test_loss_chart >= threshold)
outlier.count(True) #Z1t= Of2iof|A =9l 7}53}C}

=1

13

[Z.E 15] HIAE H|0|E{oll St 22 of

- 9lollA et AR TS LEJFIHZ EAE dlogfo] A&t} For
ARESHo] HIAE Ho|BE st R EQIFE O AA7IH &4 3 55 ST
output=AutoFncoder(data)®} loss = criterion(output, data). Z- gl°o|E 9] £4
=S S5, test_loss_chartZi= 39 test_loss_chart.append(loss.item())
I} Zo] Z|EsiE. A9t = 7S] FolA AAGL o]l &4 FES FET
t}. outlier = list(test_loss_chart y= threshold)?} outlier.count(True)S AH&-3}
EFE0] 2 7QAA S5t flolA= BIAE HolE oA 13719 EFEC] U

M
filo

©-3. 24 Axto ot 4]

£ Afof tfst =9 ¥ 4 (implication)
- &47] HolE 9] Ffol= = HolE7 /NEE FHA|7F Foi XA gof BE
A4 37k e, 9 E5F NS e A484 Br1et 7hssith &
A BIAE HolEof| A= 346971 AlE 5 11719 AlEo] EFolH, LERILYH
o] At= 137119] AlEo] EFFele Wit o= 4 EFE e dSY S
How Eobd yHA] ok At & glo, JE AlEe EFE dlSol U=
| ER=A= & 71 glo] ettt HE9 H52 ST o Ytk & 948 £
E 7ol gt AISof tie 852 271 Bl eAE HolH, FFH JiE A&
of digt 5% W 5= 7] fsliA= ZFA71 F01X Holg7} Qlofof
ottt ESH HlolH %‘ézﬂ?_ HollA| dAY] HlolE 22 ¢ d2ld= A-&517]0
Sff Heloh wehA e, 714 shael £414 olflE2

glolg E/42] &H7} Jﬂ&oﬂ Hol},

1o
L o

)

N
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. AL EFRIZS| T2 Al HIOIEM, M ME

1 &= o

2 A5A REAle] A E, 585} 19 £ A S84 % 3,400 ~3,80079 &

4 5 08% HlES AT AR Qe AgET Utk 719 B AU dEste] she

o] AT, FA 2% 719 883 AEF3E sh 719Ee] ot ek,

- Aol OfFt B SHE X AR W 8 F A4 23 dold S7o] 417

rout AEs B A9 ¥ HAo) G HEHR PLCY AT, FAARE, 19
dlole] %43t Ak AESloA ATHE GolsHA SUSHE BHNME 2 BAS 285
7) WS- §elstekan & 4 gick.

(73 15] 8% 4H| 33

3.2 2 "8I Al LIO|EA, EAS BIESI0] Ef MZAE ME A, Fu1EAR
E

- 7371 "iolgAle] 242 g2 E83 4 9low, Ho]
|o| A HFAIS 18 5fjof s},

-5 A 84 F A4 HlolE 44 A EoF 998 elshe seto] Wasith e
AAE W0 SA AN MO S YA, UE, BUA U A sin), B
S99 Pl )= wm 9L, olelgt Hlojeiet 84 Hu] 24 Ho|Ee} Hlole]
wo] Hlo] 9lx] e 97t thRtolm, olel B AN A5 Bo) AAE A5 B
gol, g A0S 57 Al 22131 oj5l0] A ol ook 2
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) o yxyy

1. IfO[¥(python) EX|

so] o], AFE o] B glo]E] BAjo] EasA| ol =TT Hlole HAE a4
TheRE 9 X7 HEshE BRE HE wol e At A8st] it

# python

@ google.com 52| AM Xl ‘python= A

Goodgle

Q. python X &
@ AlY A0 Hol= ‘Welcome to python.org S 29
Google python X 4 Q
Q Al () images [E News [ Videos [f] Books ! More Settings  Tools
About 430,000,000 results (0.54 seconds)
www.python.org ~
Welcome to Python.org |
The official home of the Python Programming Language.
Search python.org Q
Downloads Python 3.9.0
Windows - Python 3.9.0 - Python Python 3.9.0. Release Date: Oct. 5,
3.8.6 - Mac 0S X - Python 3.7.9 2020. This is the stable release ...
Documentation Tutorial
Python's documentation, tutorials, 1. Whetting Your Appetite -
and guides are constantly ... Lambda - 5. Data Structures
Python For Beginners Python Docs
BeginnersGuide/Download - What's new in Python 3.97 or all
Python for Programmers - Books "What's new" documents since 2 ...
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® S|4 Kol o]z Aol A& 2HA ‘Downloads S

WETVLA Lalen

@ oA 3:A], Windows <= AYSE &, python3.9.0 TH+2&
(python3.9.02 <AL GHIolE 2 4= 54T

B saols x | B rer x | @ mEs x | [l wyy x | B swpty x | o ROIS: 2 | OF moiE x | G O x| BD (RO x M oweker x @B Bkkbe x | @M@ x| 4 = o b

« < @& pythonorg B v @DH» ' L+

& python

About Downloads Documentation Community Success Stories News Events

All releases
lownload for Windows
1 Source code

Python 3.9.0

i
| Mote that Python 3.9+ connot be used on Windows 7 or

Mac 05X earlier.
Mot the OS5 you are looking for? Pyth an be used on

e oS ting systems and enviro nts.

License View the full list of downloads.

Alternative iImplementations

quic

arn More

Join the official 2020 Python Developers Survey | Start the sunvey!
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® ot} 22 HAxAo] mH ‘Install Now'S &8

2 Python 3.9.0 (64-bit) Setup

Install Python 3.9.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
C:WUsersW & ElwAppDatat¥LocalWProgramswPythoni¥Python39

Includes IDLE, pip and documentation
Creates shortcuts and file associations

= Customize installation
Choose location and features

python

for M Install launcher for all users (recommended)

Windows [J Add Python 3.9 to PATH

® offel 22 dA| Aol =7t 2 H7iA] FA]

% Python 3.9.0 (64-bit) Setup —

Setup Progress

Installing:

Python 3.9.0 Tcl/Tk Support (64-bit)

pgthfon

windows

Cancel
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@ &=7}F =H ofjet F2 o] E= A &Rl & Fw [HXgE]

e Python 3.9.0 (64-bit) Setup - O X

Setup was successful

New to Python? Start with the online tutorial and

documentation. At your terminal, type "py” to launch Python,
or search for Python in your Start menu.

Y See what's new in this release, or find more info about using
— ® Disable path length limit

Changes your machine configuration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

pgthgn
windows
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2. OIL}2CHanaconda) A x| ANACONDA

ot oht? mhol it e B4 =42 AMSE 1 28T IF Vs E 24E EESke &
olUth op}ETlE HX|3Fo B WO | 5EL u} A, AHEE T A &5 A

22X
(@] =
£ 7152 QYT PR AXEL BAL T 4 Gk B4 UEol B,

@ https://www.anaconda.com/distribution/ & J<& F A3 & Y

= O *
{0 Anaconda | Individual Edition X +

C @& anaconda.com/products/individual E v O 2D B » o

") ANACONDA. e

ATE Ol 2 L2 7|

Q v

Individual Edition

Your data science toolkit

With over 20 million users worldwide, the open-source Individual Edition (Distribution) is the ea

This website uses cookies to ensure you get the best experience on our website.
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@ ATES 2 22 3ol U2 o) 714] ol 2 WH &, FHFE ARl He ol o
+7] (& BE=2 Windows AA] 7]F)
» Windows : 64-Bit Graphical Installer
» MacOS : 64-Bit Graphical Installer

; O X
{0 Anaconda | Individual Edition X =+

& 8 anaconda.com/products/individual ® 2 s | » o

gice Atgx= AX AxL Anaconda Installers
W ALSXH= EM A} ME

Windows E& MacOS @& Linux 8
________________ ~
Python 3.8 | Python 3.8 | Python 3.8
64-Bit Graphical Installer (466 ME) | 64-EBit Graphical Installer (462 ME) _! 64-Bit (x86) Installer (550 MB)
32-Bit Graphical Installer (397 MB) 64-Eit Command Line Installer (454 ME) 64-Bit [Power8 and Powerd) Installer (250
ME)

ADDITIONAL INSTALLERS

The archive has older versions of Anaconda Individual Edition installers. The

Miniconda installer homepage can be found here.

® The-g uhe Tholo] 714, ofbEr} ] 1Y oA, nhe s 9 EEE Zelt B wpuwo}
o] ‘FalA Agto s AP MY

T= -

> (Of]) THRZE’ MU OHLIELIE [} W2 AR

| sl T

Bl 2 OgEc = 1
§ 3% ¥ gsDays?
y B[ hEew : BALs: [ me- Heswd
& B2 x -I_ es 2 e - :
LP-ER o5 ol q {Imeag- L [ ddpg
FALTIA M BB a o ey % 49 OF 4 o i
it ER=VIHN oo+ we a9 . poagy SIS
gzuc 4 A28 2 e
« v 4+ & URC» OREE vi) O22c 34
0ig S5E R 2y EY
#H421
v 281)
@ OneDrve B - =
Anaconda3-202007-Window 1248 o = =
- Vo o, OIRA LEXIH £
R TR : =
20 § e Ao gy | MEHS}7 |
Iom 5 pythan-39.0-amdé4 e sk =ty
§ gesc n. Sample 1096 (1) 282X 530 2]
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O Anaconda3 2020.07 (64-bit) Setup = *

Welcome to Anaconda3 2020.07
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2020.07 (64-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

<
v 4
S
4 Click Next to continue.
4
<
N

[ Next> || cancel

® o2 o] YePH T agree & AEY

O Anaconda3 2020.07 (64-bit) Setup —

EJ ANACONDA. Please review the license terms before installing Anaconda3
2020.07 (64-bit).

Press Page Down to see the rest of the agreement.

IL________________________________== ﬁ
End User License Agreement - Anaconda Individual Edition

=SS S S=E=E=ES=E=EE=E=EEE==========

Copyright 2015-2020, Anaconda, Inc.
Al rights reserved under the 3-dause BSD License:
This End User License Agreement (the “Agreement”) is a legal agreement between you

and Anaconda, Inc. ("Anaconda”) and governs your use of Anaconda Individual Edition
{which was formerly known as Anaconda Distribution). ]

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2020.07 (64-bit).

Anaconda, Inc.

<Back || IAgree || cancel
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® A o] = 3k 2] “All Users & AE] & of29] ‘Next’ S

O Anaconda3 2020.07 (64-bit) Setup £ X

Select Installation Type

E.) ANACONDA.  piease select the type of installation you would like to perform for
Anaconda3 2020.07 (64-bit).

Install for:

(D) Just Me (recommended)

(®) All Users (requires admin privileges)

Anaconda, Inc.

<Back |[ ®next> || cancel

D GRRE B FRE BolHE Hol TH, o] Next 29

O Anaconda3 2020.07 (64-bit) Setup = >

Install Location
() ANACONDA.  Ghoose the folder in which to install Anaconda3 2020.07 (64-bi).

Setup will install Anaconda3 2020.07 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

C:WProgramDataWAnaconda3 | Browse...

Space reguired: 2,7GB
Space available: 86.5GB

fAnaconda, Inc.

<Back __@H:rt> |

i
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I 34 Agio] T olgfje} o] = el & ‘Install’ 2

O Anaconda3 2020.07 (64-bit) Setup = b4

- Advanced Installation Options
(D ANACONDA.  Gstomice how Anaconda integrates with Windows

Advanced Options
[] Add Anaconda3 to the system PATH environment variable

Not recommended. Instead, open Anaconda3 with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
ﬁnacmda get fumd befur: pre\nnusly nstﬂed suﬂware, but may

[~ Register Anaconda3 as the system Python 3.8

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.8 on the system.

Anaconda, Inc.

© o 22 Aol = &=t 2 fi7iA] Hi7] ol 49)

O Anaconda3 2020.07 (64-bit) Setup =

{0 ANACONDA.  piesse wait whie Anaconda3 2020.07 (64-bit) is being installed.

Setting up the package cache ...

| Show details |

Anaconda, Inc.

<Back  WNext> = Cancel
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TRR| e} SO A, B AL SjARE £, Finish’ &9 A &=

2 Anaconda3 2020.07 (64-bit) Setup —

Completing Anaconda3 2020.07
(64-bit) Setup

Thank you for installing Anaconda Individual Edition.

Here are some helpful tips and resources to get you started.
We recommend you bookmark these links so you can refer

badk to them later.

5
U [ianaconda Individual Edition Tutorial
2

[]Learn More About Anaconda

All Apps Documents Web More ¥ R’j
Best match
Be T
,;-) Anaconda Navigator (anaconda3) Ry
& )
App ‘é.
Apps .
Anaconda Navigator (anaconda3)
B Anaconda Prompt (anaconda3) > App
= Jupyter Notebook (anaconda3) >
B Anaconda Powershell Prompt N =T Open
anaconda3
‘ ) EO Run as administrator
anaconda-project.exe > B openne peticn
@ Spyder (anaconda3) > <3 Pinto Start
Reset Spyder Settings (anaconda3) > o= Pin to taskbar
O Uninstall-Anaconda3.exe > i uninstal

Search work and web
/O anaconda - See work and web results >
Folders (7+)

Documents - This PC (6+)

- Anaconda Navigator, Anaconda Prompt, Jupyter Notebook & TH= 88 T2 13 =
Z 72l =A] gRlo] Hotd, Hx] d=
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—

. AlSH jupyter
3. T L ES (Jupyter notebook) A3H ”’

T H RESo|TH AAR IQ9EA 28 A2 T 5 e ol A o715, A1
T1E ulo|32ATE AL ‘Word' quO ojuf, IUoflA= T B T A2 el A7)
o = QU HlolE E40] thfet Y, A% =771 AT & 7ol ERo A= Y ES
= &ot= S SRS E g [R52]E H1sto], AnacondaE AA|sHHH, F39E
= EE(Jupyter notebook) X &= &olgtct,

d

D D= 7|( - 2 584 AFSEE A &, anacondag AM.EY YAE F Jupyter
notebook(anaconda3)E A3t}

All Apps Documents Web More ¥ ,'.:v]
Best match
.) Anaconda Navigator (anaconda3)
App
Apps .
Anaconda Navigator (anaconda3)

B Anaconda Prompt (anaconda3) > App
= Jupyter Notebook (anaconda3) >
B Anaconda Powershell Prompt 5 =7 Open

(anaconda3) LO  Run as administrator
anaconda-project.exe > 0 opsrinieisston
@ Spyder (anaconda3) > <3 pin to Start

Reset Spyder Settings (anaconda3) > T2 Pin to taskbar
O Uninstall-Anaconda3.exe > il uninstal
Search work and web
/O anaconda - See work and web results >
Folders (7+)
Documents - This PC (6+)
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@ jupyter notebookS 25 =W, 2719] A=9-7} A8,

on loaded from C: lzersWleedae voull
n-j.hmm.llul]u]'!l_ﬂ' tsite—packagesWjupute f
9:38.5 Hotebookfipp]l JupyterLab application directory is C:WlsersWleedae
mnn-‘l hareWjupyteritlahb
HotebookAppl Serving notebooks from local directory: C:Wlserzile

| HotehookAppl The Jupyter Hotehook is ining ak:
Hotebookfippl http: ocalhost :BEBE oken=ebalbildifdeccbeSh457c

HotebookAppl or http:/7127.0.8.1:8888/7Ttoken=a

habc 31 a88
HotebookfAppl Use Control-C to stop this server and shut down
to skip confirmation?.

853 HotebookAppl

the notebook. open this
flzers/leedae young:.
LB—open.html
Oy copy and paste one of

localkhost: B8 H 3 3dBBdeccbeSh457ec8fdbBh7h86dB23haBbe 31

3dBBder e5h457cBFAdbBh7hEE baBhc 31

(2) AFESH= QIEY TR WIS / QEY JAZZ )] FuE LEEo] 49 (= &
g T2 ARESEAL ATHE, 7|2 HeEReA S Ao ok).

. = O *
Home Page - Select or createan X -+

C @ localhost:8888/tree + @B @ » 0

" Jupyter Quit | | Logout
Files Running Clusters Nbextensions
Select items to perform actions on them. Upload || New » || &
Jo |~ | MName & | | Last Modified File size
[J [ 3D Objects 122 8
[J 3 anaconda3 6= M
O 03 Contacts 122 &
[J [ Desktop 32 A
[J 3 Documents MnMesd
[J 3 Downloads 22 ™
O 09 Favorites 122 ®
[0 [ File-path FE M
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@ HlolEE AL, &8l AT F =] EHE oshvt A4

» (Of]) ‘HHERF2'0fl ‘python data’ 26 4 £ (0[2] 4), IoPH ZE W = XI5}

(1) F9E A ‘python data’ &t 21

Home Page - Select or createa n X -+

—

C (@ localhost:8888/tree

— Jupyter
Z Jupyter
Files Running Clusters Nbextensions

Select items to perform actions on them. Files Running Clusters Nbextensions

Select items to perform actions on them.

o |~ | mi
(J [0 3D Objects (Jo | ~ | B/ Desktop

[J [ anaconda3 o

[0 [ Contacts O 2 Adobe

[0 O Desktop ﬂE_‘H'S'l-;’] [J [3 python data %E‘l i"?_”
[ O Documents O [O Study

[ O Downloads O 3 UNIST

[ [3 Favorites

[0 O File-path

(2) python datac A sto]d mtd A 7]: LEE o] New'E +E F, Python 3" A1

: J u py ter Quit Logout
Files Running Clusters Nbextensions
Select items to perform actions on them. U =
| MNotebook: I
(Jo - W/ Desktop !/ python data Name & le
| | Python 3 !
[
| Other:
The notebook list is empty. Text Fila
' Folder
Terminal
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(3) ‘hello world’ &8 &RIa|%7]: Hol= In[] E9] 34 Ao print(hello world) 48 3,
shift + Enter 7] Ee]A A3, : A5 02 A=Y, &A= (5FLo|S).ipynb 2 A%

: Jupyter UI‘IlIﬂed (autosaved) P Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | Python3 O
B|[+][s<[® ®|[+ ¥ MR B[C[M | com v =
In [11: M 1 print ("hello world')
hello world
in 1+ M 1
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