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2.1 IoT
2.1.1 ToT Arje] A

201892 ToTet 448 0T 7]&o] L& Zolth A&, 548 Z=24
A 93 Z229 loT7]ee] w27 5= 7] m&oltt, 20208714
20090l 717k 717171 QlEjdle] AZAE T [oTAZE I AMu|A 5 AA 19

&2 3@ oo o]& Zolztal It (Gartner, 2017).

& 2-1) F29 IoT AA dis (&9]: #nt of)

Hi 20164 20174 20184 20204

ZH| 2} 3,963.0 5,244.3 7,036.3 12,863.0
=Y A AT 1,102.1 1,501.0 2,132.6 4,381.4
H2UA @ 57 A 1,316.6 1,635.4 2,027.7 3,171.0
7 6,381.8 8,380.6 11,196.6 20,415.4

37t & ZAoltt. (Scott Gnau, Hortonworks 2018)
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A AdEUIToT)o] Y 7]1&Q] ToTEHE, AH|L, HeE Zobe diF <
A7t g2 Hoeg, W2 A ARE Fdl 7le dSekE At A5 A
71zt et ofofl w2t Abm dEulo] 4bed AHEe] 7hA] Atsol v ¥
< B850 gl glon, B2C Aol HEddd A IEUlo] 43 4HY
el A4 7le= skl B2B Ao r: F45] SdiE ddolt. dA
AE Y gdE F8 Vel ARe vl F2 AR THRE E0
+ 7Id AFe A A BESAVA3AH F=7eEF 2017.12)

expectations
RapidMobile App Development

Robotic Process Automation Offerings
(Gateway Technology Services)

1
Smart City Framework
Integrated Systems: Hyperconvergence
Bimodal IT

Internet of Things

Digital Commerce Platforms
Software-Defined Data Center

DisasterRecovery as a Service
Machine Learning

DevOps Virtual Desktop Infrastructure )
Enterprise Mobility Management Suites
Solid-State Arrays

Unified Communications
and Collaboration

Personalization
Engines

Social Analytics

Self-Integrating Applications Platform as a Semvice (Paas)

Artificial Intelligence for IT Big Dala] .
Operations (AIOps) Platforms Infrastructure as a Service
Virtual Support Agents
‘ As of July 2017
R Peak of
Innovation Inflated Trough of Slope of Enlightenment Fiatain of
Trigger Expectations Disillusionment Productivity
time »
Years to mainstream adoption: obsolete

Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau

{1¥ 2-1) Hype Cycle for ICT
A= Gartner, 2017
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3 Abg 7ke] BE AWL QA oHAY AEY & Qe AEH, J14H @

T2l oo whE AR QIEY Zl&o] AFY Adte] A H8EI 485}
7] AESHAA AzE AHAZE Alsd 5 e 7]Ete] oyt AE
AZAALS](Hyper Connected Society)'e] &4 7Hge=z A=t At

S "=
1 1 - a

o 7, AR Al A Ea AR RS AZekn 458 4 At
_% o

=

HES AFcte] M2 HRYAS 7RIS FEIATh AR JEUL AHE,
AR, AH| A9 *117}11 wAF 2 a4 EHo}Oﬂ A2, HESA, HEA e}
2 FEste] == e B2
YEYa'E uaﬁju} ol= 7L4 RFIDY, USN®) % M2M79| &% 7jdo=
HEHAE 58 AA 7F A2 7|§te g vz2yA 7Hx]g FEdcHFY,
2014).

47} ArdEwe  ulglr} O]—L] A7) APE O]E]- 20169 AflA

5) RFID : Radio Frequency IDenfication
6) USN : Ubiqui— tous Sensor Network
7) M2M : Machine to Machine



argE] UBS  HE 1A (2016) "Extreme automation and connectivity :

The global, regional, and investment implications of the Fourth

Qe 27} %9
2 2703 v ok F¥e9lel 2w OECD 8 45712 % g2 259,
Z2e ot HAA 28918 JI=sgon), 598 2% W2 92 129
o 9u, 139]9] =9 Seo] Zeaurt Po| HAAE womuﬂommz,
2018).

Industrial Revolution; += 4z} AFF&Ho] H-s| tf-3stL

Fo FoEE AnEd =] WS AIAFE 199, A Iy AR

kel
BO 629, %5 A oA HECS g39z Afjdor FHokgl HEowg
EFJTHURS, 2016).
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28 | 17 6 10 | 19
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A" 22 47 AAEY A 27 9]
Zt7 . “Extreme automation and connectivity : The global, regional, and investment

implications of the Fourth Industrial Revolution”, UBS(2016)

_10_



2.2.2 AntEHEF O] 7Y

ARfERE D= ot Zo] Aot 4 Qi 7] Alxd Az et
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Jrom Ax ATE s|2a9n

3.3.1 A= A9 187] , 297]

T3 dHlolE &=

(E 3-20 AF=E A9 1371, 287] 4 Holy 35
= 3 dlold H| 17

1 ProcessNumber =4 ?J\—’F _____________________
"""""" 2 |jectionTime TAEAzr
3 | MeasuringTime | Az
"""""" 4 |ProcessTime o lgAAz
"""""" 5 |FormcloseTime lg#Az
"""""" 6 |Cusonlocaton [Agy ]
"""""" 7 |Swichoverlocation lmerdsey
"""""" 8 | MeasuringCompleteLocation | Aggk=sn
"""""" 9 | MaxlnjectionSpeed [ AqAEEE
"""""" 10 |MaxScrewSpeed [ Adragss
"""""" 11 | AverageScrewSpeed  @@ranss
"""""" 12| MaxnjectionPressure [ AdAEgy
"""""" 13 |SwitchoverPressure | &egpAmgty
"""""" 14 | MaxBackPressure | Zdeigt




15 AverageBackPressure oAt

"""""" 16 | OilTemperature | geex
"""""" 17 | HopperTemperature | &HYT €%
"""""" 18 | LongNozzleTemperature | Aw= ex
"""""" 19 | NozleTemperature | ==ex
20 | Heaterr ] sel o= |
21 | Heater2z ] se2 o= |
2 [ Heawers ] sE3 o= |
23 | Heatera ] SE4 o=
24 |FormOpenLocation | A=A
e Faulty ....................................................... %%kig .....................

=4 AA B I

0 : AA

1 GAS

2 4%

3: 0%

4 A

3.32 AHE Y 337 4 dHloly I

B 3-3) A=

4% 327 #4 dHolH &%

sl 3 tlolH H] 3L

1 4 E5(8) Seq
2| Ael2s) Cye
"""""" 3 w29 " lmjectionl
4 A%s | Mecasuringl
s | Z4mm) | Cuwion
6| Betmm) | Supplement
T Azhed  |Injecton2
8| 2d4keh | Swichoverl
S eeed | Bekbresure




)

hsy
ofl

o
Mo ox

O\U‘I-kal\)r—iou_lm

Job 1N

o, ool

3.4 IoT Hlolg &4

3.4.1 3 AH] dlolE o] HAl 2 #A49] +4

Hdloly EHFoAE ACIESCIE A HEIRP 3444, 23 T
glo]EE gkl o] E (training set)2t A5 HlolE (validation se) 2 &7, ™Al
2g EAAR L] HHEolsS ol A9 oy Rds A

BAol Avt A ARl AA7F A 2o oAF Ayt e “UH
B ohedl ZESHAEEH e RUEY), MEeR oY SAYU Fe
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A4 gre AAsEA Agdeld 2
Bl 7N & AA AR Aol bl

F4 AH)ste] dlo]

27| : @
AT = l
sdEu g — i | ] !f
— g1l BEHOIE aLHE
EL 822 x| 4aEel UH el o= plojel SHgt =L
gasle g0tz 2L EE F|Algte w Ao Al 0l
A2 =23 b= d Zagie o=
> oAz K
2c
&E /
RealTime On Demand
Big Data
0| E35F 2%l —
Ei!“ Ij—jxc;%;;;r digjojy Z3HE Training Set
2 T i . =
Publish¢stal _ Subscribe(F =) RDB | ipex
DB
RealTime Broker
— =]
19 3-11 w4led 24 345

A= - WiAkE, oT &F4

Model Building e o

Historical Data
>

Training Data
(80%)

Create

: Model Model Reac!y
ode For Production
Validate Optimize
(19 3-12) 38 24 A3 7dx

Zt= © PTC ThingWorx Analytics, 2017
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- e 1*_155 HIZLUA 23| R
- HZ 7|2 4% - G| 24 U H|oF 2 o + Z|H35tE 2E e - AR EZOIM 2YE £ UES 2 bR
- B E1|o\E1 U FEFO . glojy o 84 M2t 2T . mjEW 2D .« G0lE] XForms #& Te.
- 27gE wat oy L iy o) e
H|ZL|A B4 o i
Sadel g VVHSEA B colet 4 ﬁ 29y } 29
| .clolEf Diat 2A0f CfEt HIRUA 23 sy ¢ SHH ALY EH 2 '
ool st 23 wE Al - ol=2f0j0] / 27 4 & 32| | |
3 - 2ElAE o3 2 Ui | 3
80% 22 20% 2+
7}X| 100%
- =32 % 52
(1% 3-13) =54 A 5825

2= PTC ThingWorx Analytics, 2017

342 =% 9 249 B3

3421 A

F2 34 24 #HA e /W 442 EF (classification) 2, A=
(prediction) 23, QQ1E-4(factor analysis) 52 REAHS s F4HFHE)
ole], FAAA HolH, A4t A HolHE Tdch= A AR A +AsHA

Processhunber, InjectionTine,MeasuringTine, ProcessTine, ForncloseTine, CusionLocatil ES 1081, 151, 239 375 400 465 477, 508 518
erPressure, HaxBackPressure, AverageBackPressure, 0iTemperature, HopperTemperature, _— 22 shor | 6.7, 6.9 122 154 242 273, 337 410511 5'
2000,3.95,11.31,55.2,2.82,10.5,18.5,74.9,19.3,70,64,68.5,67.9,21.7,16,38.9,55.8, = 2 EE St g 215, 219 220 261 263 264, 266 267, 268 263
1999,3.98,11.48,55.5,2.83,10.5,18.5,74.9,19. .4,69.8,22. [EEN 3EA| "y 7 38 672
1998,4.07,11.44,55.5,2.83,10.5,18.5,74.9,18. .8,67.
,10.5,18.5,74.9,19. .6,67. Y%+ ﬂA}le?lﬂ?Amm*’éAm v gy | 2En v neEny \xl‘\z\%;mﬂmﬂmn 25 [v]
10.5,18.5,74.9,19. .5,68. (nr) (s) s {mm) {(mm) (mm/s)
10.5.18.5.74.9.19. 15,68, 2000 s um s52 2 105 W 9 193
10.4.18.5.74.9.19., i 1929 39 1i4e 555 283 105 185 749 193
1998 a7 nas 555 283 105 185 9 186
;g GO e e ma s ommsws e
i st 1996 394 132 552 281 105 185 749 193
10.4,18.5,74.9,19. -5,68. 1995, 39 135 552 281 105 185 749 193
10.5,18.5,74.9,19. .4,68. 1994 3 13 552 281 104 185 749 193
10.4,18.5,74.9,19, 1993 36 13 s52 281 104 185 79 193
1992 37 3 s52 282 104 185 79 193
1991 37 3 s52 281 104 185 749 193
1920 s mar 553 282 105 185 749 193
.1,41,55. 1989 FE Y 553 282 104 185 749 19
1984,4.01,11.4,55.4,2.82,10.5,18.5,74.9,19,69, 63, 68.3,67.9,21.9,16.1,41.1,55.5,2| 1968 297) LES 5531 28 104 185, 49 153
1983,4.02,11.39,55.3,2.82,10.5,18.4,74.9,19,70,64,68.3,67.8,21.7,16,41.2,55.6,22 1567 399 1136 553 281 fas 165 14 LEE]
1982,4.03,11.4,55.4,2.82,10.6,18.5,74.9,19,69,63,68..4,67.8,21.8,16.1,41.3,55.5,2] - o = = o s ) .
1981,4.03,11.36,55.3,2.82,10.4,18.5,74.9,19,69,62,68,67.6,22,16,41.4,55.6,229.9, 56 A 3l = e 05 o A o
1980,4.05,11.37,55.4,2.83,10.6,18.5,74.9, 19, 69,63, 68.2,67.7,21.7,16,41.4,55.5, 22! o8 w139 = 5 162 7 i T
1979,4.06,11.42,55.5,2.83,10.5,18.5,74.9,18.6,69,63,67.9,67.5,21.9, 16, 4: ToB2 a3 14 saa] 2m 106 Tas) 78] 10
1978,4.07,11.44,55.5,2.83,10.5,18.5,74.9, 18.6,68,62,67.8,67.5,21.9, 16 1981 w3 n 553 282 104 185 749 19
1977,4.08,11.5,55.6,2.83,10.6,18.5,74.9,18.6,69,63,67.9,67.4,21.8,16.1,41.5,55.5| 1980 405 554 283 106 185 749 19
1976,4.09,11.48,55.6,2.83,10.5,18.5,74.9,18.6,69,63,67.9,67.3,21.9,16.1,41.5,55. 1979 406 na 555 283 105 185 749 186
= = =]
(1¥ 3-14) 157] RAW Data (19 3-15) 157] E%F A7 Data
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3.4.2.1.2. A& 43 287 4 dlolE Az 2,000 A A 7

29 N R A
. fE g — 5 182 277 W4 378 437 4

131,55.2,2.81,10.5,18.5,74.9,19.3, 69, .9,21.7,16.1,38.6. swe |02 o B shor 22

132,55.2,2.81,10.5,18.5,74. 1= T TR

Bt S AFAIZE  AEAZE  3EANZ EEHAZ FHYN 2YEELR AEagx| HYAERE
(nn) s) (s) 5] ) (mm) (mm) {mm) (mm/s)

o s wam w2 s os I s s
e ase  mw sa om 108 o5 729 103
s as s s2 os fos o5 7as 103
e sss ot se os tod o5 s 103
e sse s sm2 om 10s he 745 103
e s e s2 om 10s o5 72 103
oo s mas sa om tos o5 729 103
s mw s om0 105 s 103
s mw s 2 o 185 Tas [
T he 74 103
N 105 Y 103
1038 ot s om0 o5 s [
e a0t me s om0 105 s i
st e s o108 I 745 s
e s mmsms om 108 o 745 1
s s ta e om 10s 105 a9 i
e am ot ss om ot o5 s 1
s aos ma sa om0 65 s 1
e as e sms o 108 105 745 186
et aor ot ss  om 108 e 72 186
o am ms  sme  om tos 105 a9 186
s ae s se  am fos o5 s 18

a9 3-17) 287] B 23 Data

- A= A9 327 #4 dlel" Az 2,000 A A= A

[sea, Cycle, Injection1, Measuringl, Cusion,Supplement, Injection2, Switchoveri, Bag S ] o e
. (o A 2 shoe [958 1533] T T
ATl zeal bl — - T I
=a Sen £1 1292 rarol 563 T

EIEs e EiFs el sl el el se

AF@ A P wBmm ABGe) Mk EkgH AM(mm)

7,23.9,1.52,8.05,4.93,10.12,1716,1717,81,47.01,49.99,5,1.61,1.43,22,9.2,0, 4! 201045, oams lore. B = et 492 bedl o st 2 L
8,23.91,1.52,7.73,4.92,10.17,1726,1726,81,47.01,50.01,5,1.61,1.43,22,9.4,0 meisl oomasl el s il el smlwnl sl sl e 4
9,23.91,1.52,7.59,4.92,10.19,1731,1731,81,47.01,50,5,1.61,1.43,21.6,9.3,0,. 201846 04032 1979, 239 152 931 492 999 1676 1675, 8 47
10,23.9,1.52,7.54,4.93,10.15,1722,1722,81,47,50.01,5,1.61,1.43,21.5,9.3,0, 201845 o410 1960 239 152 ez 492 996 1670 1670 17
11,23.91,1.52,7.55,4.93,10.16,1724,1724,81,47.01,49.99,5,1.61,1.43,21.5,9. Ieasl_onasl o] mei 1l sal aml ess el el o o
12,23.9,1.52,7.46,4.93,10.21,1735,1735,81,47.01,50,5,1.61,1.42,21.2,9. 201846 04225 1983 239 152 953 492 996 1672 1671 Ll 47
14 23 9, 1 52 7 43 4 93 12 24 174] 1743 31 47 G’J 49 99 5 1. 6’1 1. 42 Z = S Tins) oy = = == = = Yoy 5 W
25,23.9,1.52,6.07,4.93,10.12,1714,1713,81,47.01,49.99,5,1.6,1.43,20.8,9.4,0 Mieas osem mes  me am e am e s wm o e

(¥ 3-18) 257] RAW Data a9 3-19) 257 E=F A3} Data
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Decision Treel o)t 2% 743 1 298 54 93| ojer 22 72
2 BES 4 b 57 24 mEolth 10T dolg 24L ga) 44T olf
L 3o Ay ulgow ool Holes umd WA ARG & 97 ol
o doly ulolde] AgEE ot AA 8] BA wue 27 et 317
24 oot £ 7] §Po FEUT £F Ed EAdAE g gojH}
% Avte RREHL ZU4s Zesin, 87) B2 BAGAE 54 oRE
o2 ARz FUUT oMb BY U o S AR BR o] A8
L Mg 8% 1% F shuolt

240 AR T dleld® 20007 5 60%2] TlolEE St HIolHE A
Aoto]  shEHlo]E o] et Decision Tree REES F

Decision Treeg F2 40%<] 37} dlolgo] sl B&F oFE 9
d=% EFolHel AA BEFe]RE H|wSle] Decision Tree R@o] ASHA

4.1.1 A& 13719 QAMEA LR B4 Ax}

1
MaxInjectionPressure
p <0.001

s70.7 =70.7

MaxInjectionPressure
p=0.019

=68.3 >68.3 =223 >22.3

MaxBackPressure
p=0.048

/'

a8 4-2> A}2137] Decision Tree

AHE 18719 F92 BT Y99 HE4E Max Injection Pressure(Ft] A&



=)t , Max Back Pressure(Hd #i¢ho=2 yepytow, &5 WAy 272

—

Max Injection Pressure > 70.7 Q1 7392} Max Back Pressure < 22.3 %3l
78-F-oltt.

412 A% 25700 QNRAYRE B4 A}

—{T—
I

ProcessTime
p=<0.001
=556 >55.6
z}/ \qu
ProcessNumber KHEaIer‘J
p=0.029 \\E: 0.001
/ \

/ A
=21 =2449 >2449

>21 /
,_41}4 5 5 g
ProcessTime n=1800 n=16 n=60
p=002 y = 0.968 y=075 v =0.983

=553 =553
\
4]
n=7 n=14
y =0.286 y=1

{9 4-3> AF=257] Decision Tree

\

AHE 28719 FQ EFF Q9 WL Process Time(AtE A
Heater1(1¥H S]¥]), Process Number(At& $£H) oW, 8 E3F df
Process Time < 55.3 ©]1l Process Number < 21 Q1 72} Process Time
55.6 ©]iL Heaterl { 244.9 ¢ 7%= A7t ysith A& 1279 2

<
S AlFe Atk AE AP oA, %] ]l He 38 £

=
B

)
EN
l

Mo rr ~ rlo .

7

_—

)
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413 A% 33719 oA pARGT B4 A

1}
ﬁp\emem
=941 =841
7]
’g.upplemenl
%&0&1

/
=936 »936 =239 >238

(. \4 5 7
n=86 n=14 n=674 Cycle
y=075 y=1 y=0.976 £<0.001

239 >2391

&
n=1254
y = 0.985

=23£ »23.92

0]
n=3% n=11
= y = 0.809

{19 4-4) A=357] Decision Tree

AHE 32719 F8 B A9l ¥4E= Supplement(H2hH3t | Cycle(F71)
oW, 9 E%F WA AL Supplement <9.36 91 H$9} Supplement
»9.41 ©] 2 1 Ae= A7 Yt

=
O
<
3
o
~
o
N}
)
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4.1.4 A& 25719 GAS 2% mzutd B4 A

Model 0al Filter Exclusions
AMP_RH_D : lusions Applied
Avg. Value for Goal Percent ords Number of Records
00243 100% 1975
Profile Status:  Profile Result id: Maximize MaxDepth Min Pop.% Max Profiles  [[SERSIRRIFIIE
pL 6520055 1129-4(e0-9804- 21 1143c27068 True 4 025% 10

% Of Total Records

plogle Fields Avg Goal % Diff Vs Avg # OF Records

pretie Fields % Diff Vs Avg #0f Records % Of Total Records

216519 2%

e % Diff Vs Avg #0f Records. % Of Total Records

(Eol Cl

97191 GAS &% Z=Eud 749 A=, 5% ‘Q"“—J fle o7 714
Casez AAlotal Sk, A WA Ao]Ao| A= Injection Timeo] 3.91 ~ 3.92
o]2 Form Open Location®] 604.42 ~ 604.61 ©]™, Max Injection Speed
7} 19.25 ~ 19.30 o 231 o F(F4) ] 1663.39%°] #olz ZFol

a4l =

e ATE e 9

=
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4.1.5 &4 dlolg e H4F

==y XIS (Accuracy): B HEDH U 05“600
. 7hodol Rcutt 14 B8 (Accuracy) dsttHlg
T e EEEETE 37N 2EO| HRo| A3 A7 g2 U BHEs w2 AL,
Accurate A S MBS} False Positive 2o Bz} Oz
LS o ; gj LJQ
. # Of Records: 366 # Of Records: 26
% Of Records: 93.37% % Of Records: 6.63%
ol False Negative A gD Ae Accurate THA BZ=T} OpH
Results =&z 2 YA 2R
Corfusion Nistivis - # Of Records:0 # Of Records: 0
Training 2 §
ot Prediction 458
Z733t7| flsh o= % Of Records: 0.00% % Of Records:0.00%
value®t Hx valueS
H|@3l7| 93t B N .
DYS Wotstie 20| PopLt HUSHX|
2oLt 42xel RRE SRR, UONLf WD £RE $EXS B R
= Sk =
(19 4-6) 574 HlolH o5 249 HF
R A !
Q35 o I=ENR =S 5 oF = Krmylo
Aol AR oA B UF A4 ditt diEE 4Bt ==
= = Sk o
Confusion Matrix A|ZE AF&otStt. Confusion Matrixe= ey Y-S H7}
S S H= Sl H=
% o) melo] Quht FWA, vk} ALA Eoh AsdA, 48 Be

& % QA e Bk A Eolct.
A7 doled mde By WFE Hos BRF 5 Uk v
2000719 A= dolelo] et 514 mde] Avolt. o e

=
8¢ mAle o o] o
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Python Code :

setwd("/ Users/leeinbae")

raw_data =read.csv('0LLAMP_LH DATA.csv", header = TRUE)
# categorize Faulty column

raw_data$Faulty =as.factor(raw_data$Faulty)

# Column exclusion

raw_data = subset(raw_data,select=—c(MeasuringCompleteLocation))

# functions for correlation
panel.cor {- function(x, y, digits = 2,prefix = ", cex.cor, ..)
{
usr{— par("usr"); on.exit(par(usr))
par(usr = c(0, 1, 0, 1))
r{- abs(cor(x, v))
txt{~ format(c(r, 0.123456789), digits = digits)[1]
txt{~ pasteQ(prefix, txt)
if(missing(cex.cor)) cex.cor {= 0.8/strwidth (txt)
text(0.5, 0.5, txt, cex = cex.cor * r)
}
panel.hist {- function(x, ...)
{
usr{— par("usr’); on.exit(par(usr))
par(usr = c(usr[1:2], 0, 1.5) )
} h{- hist(x, plot = FALSE)
breaks (- h$breaks; nB <~ length(breaks)
y<~ h$counts; y {- y/max(y)
rect(breaks[-nB], 0, breaks[-1], y, col = "cyan”, ...)
}
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# scatter matrix
library("PerformanceAnalytics")

chart.Correlation(raw_data, histogram=TRUE,pch=3)

# decision tree
library(rpart)
fit - rpart(Faulty ~ .,

method="class", data=raw data)

printcp(fit) # display the results
plotep(fit) # visualize cross—validationresults

summary(fit) # detailed summary of splits

# plot tree
plot(fit, uniform=TRUE,
main="Classification Tree for Defection")

text(fit, use.n=TRUE, all=TRUE, cex=.8)

# divide defect and normal data

normal_data = subset(raw_data, Faulty == 1)

defect_data = subset(raw_data, Faulty == 0)

# randomly sampled data

library(dplyr)

sampled_normal_data = sample_n(normal_data,size = 380, replace = TRUE)

made_total data =rbind(sampled_normal_data, defect_data)

# decision tree
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library(rpart)
fit {~ rpart(Faulty ~ . —ProcessNumber,

method="class",data=made_total data)

printcp(fit) # display the results
plotep(fit) # visualize cross—validationresults

summary(fit) # detailed summary of splits

# plot tree
plot(fit, uniform=TRUE,
main="Classification Tree for Defection")

text(fit, use.n=TRUE, all=TRUE, cex=.8)

# random forest
library(randomForest)
set.seed(101)

train=sample(l:nrow(raw_data),200)

defect.rf=randomForest(Faulty ~ . , data =raw_data

defect.rf
plot(defect.rf)
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ABSTRACT

Study on the Prediction Method of Defect Factors Using
Industrial-IOT based Factory Data Collection & Analysis

Lee, In—Bae

Major in Convergence Consulting

Dept. of Knowledge Service & Consulting
Graduate School of Knowledge Service Consulting

Hansung University

In this study, it is expected that IoT data that is introduced in real
time from many process variables that are collected from facilities will be
analyzed and predicted through machine learning in advance and that
quality of production is quickly predicted and presented. Currently, most
plants are conducting quality tests of products at the end of the product
stage, but the cause of the defects is due to the professional workers

who have learned from their experience and are also subjective.

This research shows how IoT technologies are applied to factory
critical production facilities to optimally manage and operate the data
generated in the factory and to control the data collected by the

company.
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In addition, it uses data collection and storage techniques that can be
applied to most old factories and machine learning algorithms to detect
the quality anomalies of the facility in real time monitoring and
manufacturing process. This is the asset of manufacturing technology to
enhance productivity by discovering the reject factors from the process
facilities of each species produced in the context of the Internet of
Things.

Through this research, advanced analysis technology can be applied to
identify characteristics of data generated from entry into large enterprises

and to reduce the gap between small and medium businesses.

Keywords . Internet of things, Smart factory, Manufacturing Innovation,

Big data, Machine Learning, Predictive Analysis
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