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A Study on the Level Diagnosis Model of Korean Smart
Factory for Small-Medium Manufacturing Company : Focusing
on the Firm of Plastic Injection parts
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Abstract

In order for a company to build the right smart factory, pre- and post-construction diagnosis is necessary, and the
level diagnosis currently applied by the government consists of 44 evaluation items in 10 categories. However, since
it is uniformly applied to all industries, it does not reflect the diversity of each industry and there is ambiguity in
the evaluation items. In this paper, improvements were made to the current government-led diagnosis items, a new
model was presented for the injection molding industry, and evaluation items were designed according to the model.
To verify the significance of the difference from the existing model, a hypothesis was set and a level evaluation was
conducted to verify the research targeting 27 companies in the injection molding industry. As a result, significant
results were found in some categories, demonstrating the possibility of smart factory-level diagnosis that reflects the
diversity of each industry.
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Fig. 1. Smart factory construction trend[1]



Journal of KIIT. Vol. 22, No. 2, pp. 165-175, Feb, 28, 2024. pISSN 1598-8619, elSSN 2093-7571 167

oje} 22 Althel 71¢]

< A4 o =23} gaglol 7S HE o 3lof 7]
detstr] S8 L =7 YL H
\:10 Py

Qo) znlESe] 2 Y wE P

0
HU
R

™
_“1
Colmop
OH
o o
N 1l

Az A% %1 P& 2~mtESeHA st g g3t AAAEE AAEA 7

o}, AU EA ZHAFAHKOSMO)N = AnEF 90013914 AAStE 2t 28 AERH A5
A& AEY 7121%1 A7 BE A S 7} Wriade Bgs FEEo }l %E}.
ICTAREAE)E B¢ H2 nga Aow d& E9 24F ZYE I (Monitoring)2] 745 @A
1 22y AFS A AFE SAlY] Al A o] Fo2 He #HEYU} AAHe| 1 tﬂOlEM A A]
T3 THOE AHostal qloh4]. o R FAFHI Y DAY FHIF 9F ZUH

i g A2l AdAE tolHE AAEA e, F
o] gsity, £ 75 $ 153E A% T A 4 JEF FroE AAHIL ot H7te
T FQsith ghtdow 7|gs AdditE AL Aol = 35FY] giEE] AEAXE AAE
zA 9] dA Feet 4345 Frksta, AT 4 9l Hogloh UAl, FXHQ 1E8E FHs= Aol
= FES AEY] AT Z2AH2olH toket & T AT 54 F sUidE 8 FAVE B
A FANA FHE 7 Aot 2EZA B st FEAS Egsta ok
A Fdsks 542 AERFAVE(ICT)S HEoR AZA2EE 2457 YelAe 2P EFEOEA
53}, A Hs) Zl%—i}% TFdstazt = vk 719y Zt3ojokd ¢ 979 AHH ol Wi H
o A FEe E9 ¥ dAS Y 2RE vEoR 7¥71E0] WEstofof st ol& AR A utetol
2UEFAE F538AL b} PF 8 153k v AZ =Hojop & Zojt} 4x} 4k¢lo] EAF O =R
g AzA2"s Adsl Urhr] $geltt AEE 20139 o]F Z=9 4z A B AHA 9
olg|gt o E WA BRAMNE FA7IY e 213 HHste] g 9 RAF7IH FolA 43
2 2nEFH 75 AY ARE BAI 9oy, o Aol AN @3S Hrista S Ads] 9
A A= Yolle 2nESH 72 21 Ad A= gt Thokgk mdlo] A AlE o] FThs).
T x3Eo] gtk Mgk st 71gel AR A dEE EAS 13 2FEE3A 2 9AY 1x
A FH 71 2o A&t A9 37t sto] digt W SW3H 925 5 A8 A&
I AA G dA L Jtole BAIG A8 - A AxYolAe
oA A7 gl Zd%ﬂ% w8 StAl Ha A&7t OEE A4 EfE 9 gokst AF9 +a7t
719< WEdte Hdste Fxolth 0|9 2ol Toota, 719ERE 7led Uik w3kt w4
A AR FTZ AYFHL e e Ay ojsto] AmIESLE 93 34, 34 &7 tF
g 74 FAE WaEsta ot T 3R 2BEY HYOE HFHE AYe] e
AR, EE Prpr)Ee] AeHoE o A (ZPIEZA 7% 7o|ERYFYUT 3854
o] FASE HoQH. o] FT AnfE 1ks) 2B EA 28 A FHATHKOSMO)). 20208 7€ 5-E
E Fotofof & AxFar|Hol ol AR AP ALH 2ntES £E dAY Tt
ﬂxl gom Wyt Axe 5 W A o % o] AztRths AAZ AHAHQ HEo| REg 2
T oE WFgeE AANE 7FsAol Ut =A, Aoty & FETY NEE 359 S€d mt
‘T ets o7t xBH o R FAS=T ﬂﬂﬁﬂr S ~ FNAY F1he] AsoE ARHE &
Aas 71l e FriekEd Wrh At B Aol hAX 711Gl e oldd ANEA ] Ao
atal eketA xsith A7k o A% 73@011 w2} ~ntEFAo] FEo] HeE @] lojA A
ojatd #eF FA MR FYE 4 ok Aol QFEE AAolth. AA AU AMH
A7t BEsitd ol A4 79 Yo EA Al & A EAE ARAS HolEHE &8EH 9
g} 7HAAE BHAA A2 FE {REE o, AARIY Aol AAo] HA AntESL £
At 9tk & FE gl 99 9 Frke] HA O 2 WL HolA Al EAH] TAE o



168 F2A2719< 99 @38 ~vlE 9E 4

of 7ol %&6‘}41 J&Dﬁ}ﬂ% A&H NS
A3 AR 7} ook ghTt6).

2 AFgAE Olﬁi @Y AnE IR FE A
o] EAE 7199 AZ TEA 2 7|6 A2
Az @8 A 58 sty A W, F
Z 5o g3l ¥ AEsE T4 B 4ee
oz AFstatt olgd A7t FEVIHeR
= 7199 2nEFA FEo Qo &ukE A 9
otat 8 7NteE 5 AA O RhgE A} g

=

rlr

o

I, o7 IS

2.1 ¢igtol oot ey

2L
N

A7 T4 AXTIYEE dEeE gt ¢
Zuet 4719 FE o 7714% AE AA7YEY
9.9%E A B (FLWAZIGR, 2021) FRAL
AOETAL FA719E FAOZ o]Rojx1 )
o B dA7E #HA 43 AHY AYgE 58 &
2ntEA g sue] B3-S olsfsta,
A 27489 AT Fa AZ7Y0) b
A 52 AT AT 1Y AL B
dotrgity, 53] ek 5o ARgS gE
daf 2 33 A AEE EGE 3E

_19,.

==

ul

-

o
i

@ o T o 2

mz
o[N
i
o
2
_a
I
2
<
O
S
UJ
2Lk
N
N
L
lo
Gt
el

il

A =
%1'“/}. °olE B}‘%}Ei Aze I Zgdas A
o

Aeta JFE 2pEste FES Adete] AEAE
e THLE AHGeto Hon ASAAE 7E
A 2da Az g 2de vla E4d A
o =& Fouo

et £ ATE Fote @ 2nESR 7=
Ao 28 g Axzoz Adss oAz
o T I o dFE 54, R
o] HrgE Bop A8 e g der &

&5t shsith

Previous Researches Field Test and Evaluation
: : Idt'r]tltfz"lr'l Comparisan based

@ . painis O i
Eﬁm' #,—HH;: |m|:p|r||:|-.l-emenl: E?;ﬁﬁﬂﬁ. models

[Level Diagnosis | [Framework,
Wecessity | Dresign to Evaluate |
|.E'i'E| Di g&nasls [Statistical
Standar . \
Architecture | || Verification |
[Evaluate Model, | Evaluation Result
Maturity Analysis

O 2. A+ Xd s
Fig. 2. Conceptual diagram of research process

22 MAAT

T AAEFKS) KS X 9001-3E 2 FHe] A 2~H
o8 Zehg7tEE(Smart  Factory-Part3:  Operation
management  system  (Diagnostics and  assessment
model))oll T3t FEFo|t}, o]= A EF87]|THISO,
[EC)ollA 2mtEFAe] gt & A% 2 M=
(EU, Pl=, 59)9 Az Halol o 223} ¥
< sk mefe] *U}Eizo‘—* Xl?%k‘é}&l 235

ﬂ
Eg]_ _14-7(-] 4 }\6] A
AMe AT, LA, AR, 28, A
HlEe, =RAEY o) ZEA2T} ok A2 3
453t FRoME ARA2E REW AR|AEst
EEZ YHAAH, HEA2E BES AFTHT
7]32)(PLM, Product Lifecycle Management), A
-4 #2)(ERP, Enterprise Resource Planning), 3-8
#2|(SCM, Supply Chain Management), |32 A2~
El(MES, Manufacturing Execution System), 3-8<1147]
B2 A ~B)(FEMS,  Factory  Energy Management
System), HQF 5o AHEEE FAAGIEE AA
ol AA7IA BRFE ZIAthY /\f;ﬂ‘&f Bl
ZHYHAE FA o= APH Qi

A FETS Hs JEBHEETE AT )
o O]*‘: UM A B FEA Wl THAE 78t
o & @58 Jrpieel Ao "¢ did

~
| o

o°"



Journal of KIIT. Vol. 22, No. 2, pp. 165-175, Feb, 28, 2024. pISSN 1598-8619, elSSN 2093-7571 169

1%10&1{— l:{z 9l ﬂ% A]7P01 /\&HT‘:— ¥
H2 2y 4 gy 259 TF ko] deY 4
X tHoM g WA= o oy #A
oA A7t Rg= o] sk

0124734(2018)% AzA "ol tigk dof g
2 % B AAGHA @i HrRHE FA
z *7Ho}ﬂ A, AZEY %—Er%}ﬂi oftizt Hl
Uz B2714 gefstA A« 37F d900
ghejo] Sltkar skith

A F22 15022549(719¢] ARl A53}e]
Sl e HHE HEOE AnfEA R £F
ek 913 BriAzet HrpE S A8kt
AP EE(KPC)= 20150 2ptERQIZ RG] 7

— 1 O -

N o ox

b

_—

o ﬁ m
2|
o N
=z =
e

mi&‘
L&
m

p
ox
@
i
o)
rJ
ACh
>
o o oX 2 N o

[ (> of 1

oot
o,
2
0
(&l
fu
>
[
2
=
ot
=~
r )
A
=

(28) 467H Aﬂ 47}6%
BOZ 94F& YYE =% 7IA, Aise,
Az, Addh 2bsake] 6/ 4EeE et Hd
2 98H2019)% 20179 oA W
HKOSF)AlA Agsta A=
BoE Hrtgsdn ‘J%%Z—OH
2 B9} I AHS 8t
< MAdskr] gt
ATH10]. AH71ER
4& AAst gAY AEE
kFE WrkE Zl A4 + 2 d
stz AT, S EFAFYEF(KSIC) A102
MNA AEF(3-digit) 71%0 Cl134, (222, (259,

rt?ﬂ

oX,
4 of

R e A ral 1 D=

o &2
oS
>

L X2
)
il

r
nf'
o N mx oy

Lo g o

ol
> }oi- & m

Y

o

N
e My
)

i

rr 4

;‘(_]_ S|

bt
i
tlo

>

S

€262, €291, C303, C20423, C29294 PF< e
2 3 EE AEFo] drfy AlxEAo R
SgH devt 2 2 AatEedlA tlolgrt
drht FHEHL, drkg FREE, £ Ay 28
Hi de7t & % 7 B A 2RtESE £
AE B3 2015%% 2017135 Bl 25}
EFH 7Es A PSR 85t

=2
>
&
M\
i
-4
Hy
[~
i)
tlo |

e HEs /\li‘;l%
o]g3ted AE2AE AASHTH14].
ojFE WA ATY Y&elle dFE St
ATs UL o} AAEA &1 Qo
) 71PEL 43 A3 AnfEdER S A

@ QT el AF H, T ol i ol
& A3 9t 5 ATFII 238 U 2

AJNA Y, “FA A53E
QA3 snpEd g} %Aga% AT, 719
T ujog AHgstH

EfE} PHHE "JZ]‘?” T N1ee B8
ol FWE ol stEdE Sy
So ge 82 7T gk olR% T %

o 5ol olEAEd 28 AdsL A
srlEAEDS Bt FES 24T 5 Ut
£2 AW} ABAA ol AE $ES 2vhE
A5y FAY BEE A3 9E AFeITHIs)

23 o7 M & 2

2 A7 NS AnEZR A EE
KS X 90019 Z#d ol 71234tk KS X 9001
AAo| A ZAFEE7]FHISO, IEC)AIME ARIE
4 g T 248 2 Azl= Azxy gl
gt EF WFe gl bk itk mEkA KS X
9001 EFL FAFFS EUE AAHT AoZA &
ATE ol HEOE staAt skt o] FFE £~
718 AdH Fx, &of, LFBYA X~
8 5 A 35 (Partl, 2, 3)E TAE ATk Partl

2nEFAS N3 71ed F& ZEsta



170 S2AZ74E AT A= AvE g & g By A4 A+

2rtEZA T8 dad 2E8 WFS AAG L
Ak Pa2ll M 2PlETR 5 Qlo) AF 2
ol 8o FAHOE AL Yt} 53| Part3 &
FAYN2E BEdAM e AR DSs A A
At ok =3 A HA 9 A, EE 2

Rz eQzaN A A D 11101, Ax7)E, A8

= Xﬂ Al o}l ME}.

ATAE AVAY ) 2HHEFY EYSH B2

CTPI8 529 A24Y 4% 719¢ P2
Qo B4 G Wl U AL A
S ol WPoR YFEL A F WY

o gt HErt Jae oS v
A 7led 84 FETY BAl9 Agd
FEX 18 3, F 13 Zo] AEYZd i3t
Ak ZEYYIE AT

l-H
4 =
AN HS o ﬂ

*
Level |

[EETIEIELS
"5 Catego

ry

Fuswam -

JO8 3 AMEYE TETc =3
Fig. 3. Level diagnosis framework(Firm of Plastic Injection)
1 AEYE TEACH gy M=k ch
Table 1. Injection molding industry level diagnosis maturity
level by area

Categor, Level1™2 Level3™5
evaluation items
Existence and degree
Category1 Value Basic of utilization of
-Evaluation chain rocedure [T-related systems for
itemsi P each item linked to
procedures/standards
n has no |has [independent, anal | auton
[T Infra !
data |data| linked |yze| omy

S
ne
14
o
o
©o
ne
_}1
)
10
=
=
N
[

T
s
lo
BN
[-'L
03'.,

st mg
st A7t 15 & 03?9} #Hdd F
719 A} 2EFH 5 2ok Aol FH
HEZIE RHOE AT o] F2 U7
,] A 22 T #d ZZAE pV, ISP AAEE

5 FEJT @ FFo] 2530 o] AYow
2014L4 (PVNBFEAEFAFIATEE 582
TAYEZA 20199 o] Ao Y= AnlE
T4 FEIUAR Fosta glom YR AZ7}
= ETA e &5 st Aok
%‘?E— ANEHF T 274kl mjE
A 1099 ol 1MAK4%), 11~309Y
o] 97§} (33%), 31~6091%°l T7NAH26%), 61~1009
Aol 871AH30%), "IZE 10099 237} 270 AH7%) 0]
o X3 o5 7|HY FHAT FEE 509 ols) 3
AR (11%), 11~2591 1270AH44%), 26~5021 970 A}
(33%), 51~75%1 270 H7%), 7521 °]AF 17]AH4%)e]
o BAA Azd wz2E 2021 d A e} of
Z 7R 599 23 150099 ol Ax FAavIY
AEL 169,1347] 7|QoE O ZF A2YFos B
TFHe 15AF 2 STH2HAF 452 13,810
NNQo2 NYGFEe AA 23/ AF F < 82%s
A2 FA A, 2021).

A O™ 33 o] A7 At AR Zadd A
o g A4S 1 BriE AAE A=

H7Fe A8kt

Qi
o\
tlo
ofN
o>
o
fru
&
AN
2
L



Journal of KIIT. Vol. 22, No. 2, pp. 165-175, Feb, 28, 2024. pISSN 1598-8619, eISSN 2093-7571 171

XN @ o>
tlo |
)
o,
lo
ftt
>
>
QL
8
o,
For‘ oft o
S L
T2
% jﬂ N
r o
o o

o
i
o
N
A
)
fu
)
=
o
Mo
N
S
lo
i
—d
—z
ofr
ol

14
ol Mo r O oft ok

S o A O o[ T

)

il

A

>

A

N

—_

il
oo R

lo
—
=
a
L
/-8 O
ies
g o
— o
o o
Ju o
i rlo
o
oo )
(o 2L
oz, 4
% %

-\o |o o
f oz
=

o MY —

rulm
o
0)4
B

L
2
=
o

N
o
r{u:

[
S

A 4 Uth(Kerlinger & Lee, 2000) O] of W=
AEFE o 627] AolAT, AWy Frd 71E

w3 Asole) Auing 98 QAN sxAn
22070 719 & AHERE 7195 270 E Skl

A AT Ao et S FEIE L
A9 AN o)F wEoR AE FEAde T
3 EAA HoS W3t £ gy} =L
Aok E3 52 B7ke] Aol T AolE AFH
7] flste] ofgfol o] 7HE S AT

ri rE 1T T A Ve

F‘

=

[o
ok
o
ofr
-

« AE7HE: PEE > 005 AEHE A", 7)1E R

E 2 WFY RN WA fely oo

[ ]

V1€ 2
o

LRt
8ol |3 Brkasst A7} ekl =4

t‘ﬂ]p,]s

B7AARS} Aol7k ek
280 o3 HrlAe} Fo] =

wg 5 gt

0). frolatA

PZk < 0.05. A7 712 7€ =

ol 9

& W7hastel Aol 00] o). frolsi

Z P&t > 0052

W} Ak gl 71E

AEYFS IHOE & 57

e st e v

e st ? A

£ 28 $EAY B

e

@} foBE va

level. @) 95%% A%

Atk

Table 2. Summary for significance of level diagnosis evaluation results by category

"_
@ 2o
HA L
o

233} Ao} Yok AR

el = A W st

7&«] Hato| zpolol ot
Hao] ek teE

1)

Aol disf 7€ 2

o folge feleE

o8 FofF

<=(Significance

A L 0.058 7]Fo2 5

Av -Valu Avi
Category Method E difference £ Category Method . difference | p-Value
level e level
Leadership Existing 1.44 Machine Existing 1.70
0.67 0.045 0.30
& strategy new 0.78 management new 200
Product Existin 1.52 Existin 1.70
¢ 098 | 0029 | Logistis ¢ 056
development new 0.59 new 1.15
Producti Existi 2.1 Informati Existi 0.41
ro up ion xisting 055 nformation xisting 120 0044
planning new 1.56 system new 1.63
ProcessMan Existin 200 Machi Existi 1.30
g 096 achine xisting 056
agement new 1.74 control new 1.85
uali Existin 2.19 Existin 1.52
Quality g 0.1 Perrformance & 055 0.038
management new 230 new 096




172 22A2719S 98 829 2nE BE

I A )9 B &
ARA2H A3 %ﬂw %w%&
= 9}93&}. oA A
2o AL & %17} vl
= .1517]-*5]-1—— A% g

-"]’E‘%]_'

A Aol =
=7etal X]J‘:llﬂv‘f 7199 =3x8 34
Fe Adl delsofor s ddHoRE +F
A1 Atazt gufete] ojs) F=2 HA7E = A
o7 et =9 giige]l GAE Tder
DAYA L JeRle] AnEFA gk x4 o]
) =7} ﬁﬁﬁ;‘—iii ‘7’%9}5}. u}a}}ﬂ EEELIRE

e W@y xe $Eo2 W
g el zﬂﬂw 3% 9% 59 ¢20 =
A9l

o
4
N
>

s
of
12
o 0
2

oft

2%
a
=
B
4
QL
Fl r
ol
o
X

AN ﬁOH e XMOQE} anw I A
SHOR= 7FEAE #Akshs Zlo] & Zlolth
FE BPE 0FEd e ol A =
o} ARA|2HY AL TJXoF ARZYY ArntE
A =5 AA 719l oF 76%7F AzA YA ~E
(MES)S.2 71 Aol& AWHEH 7|ERFY 14EE
HEH el THEAAFH, OF )y, 2F
T A 7lb/a}°l TEEA BRly e B
A =49 71sd Hs7t ofd =
2 Hoidth a2y A7t

i,
),
r
OH QN v

AuH
» > & O
o%
Ho
i
ofN
>
10 =2

A, AAE, AngE fHOH /\li%é % }‘Il
droz HolHsEH s THe TG &

LA 9} o] 2ntEZR F=3ol= T3
ZIERZAM 0, 157F0] tiF-2olARE ASH7l

He fiio] |, 24702 Yehyth Aadle 4
S 712RPY 157 ALHAHD 39) A

or AR OH] @ 2, 25E2 AKAH(EHD 3

TE AY EYd A8 AT AEdF

tlo

%.1031_'

W) AFA or AAN O] B S0 Y
Ao EHOZ Hoiglth WS H9E wHo|Aw
AZQAES BAAS AT W 3doleks o B
29 AN ARE dolo} sk MANHoE
Bkl Aol7t WG AOT et AFAL
ANE BARRE 1522 AIAEA GG
Z2Azol O et 2R &9
AL, 255 S ANFAEI EA3] 2
Zedzo) gs) E25E EAAYE &
A FEPAT O AR G Tbx
H NdoE ZeHss sEFY TE
7t S Al S F4e Tt

94
A
gAA dEES 79 IFEEER
_‘rL
3}

_YE

»oﬂhrﬂ

2

N0 Rl o oh [ X
r&

B

1 ole] st 71=de] AATE ]l

T B us WRrE EgFe Aztew dul
T 7IdE0l Mg B2 AoE Yyt
o g B7pas Aozt 71E

-
a7 e wFo

293} 2pol7}
A2 7190A 7t
TR AREE ZEA BTN
P85o] o]FolAE TEAAHTE A
2 ARHAoZ AiLEH|EZo] o]Fo
o]t} KS X 9001304 o]ES A
TS 8502 6U) Yoz 7]§o}1 9t} ol

s AN
—{n:

= 999 1NrES BT 7€ B¥AE 2ES)
of o il FEH FFEIP 2 ‘ZVW FF3p
E FEE =1 Uk A7AE AARE A 4FE
B A ol FASEl & loﬂ/‘iﬁﬂr 7ol 7]
B HayEF S(Basic procedure) THolA A5}
g Zlolth. & & A7 WA F shvEA A4
= AN HrplEe] AMHoR tes AT
TR HIHEY] FAEE wgsigon o]
el 71gellAe Zfol7h Yleo® AT Ao &
e Ax #2534 23 71 2334 Aot §
= D99 BF AT o 1%t TIRFEe
298 7AAE 28 S AR YA ~F(MES)
g EYsila, HriES A s B 2y Q)
Ao A o]F FHY FEHIL 7S Aot fit
I AEgk Zleg BAdED. oul p-grol 045001
AT FYolA SolFo] YERTh ol 34
oA 8] ztolgom 7|ERD AL A 34 7ol &
ot ot Alqted A8 Al 7] 7190l ]l



Journal of KIIT. Vol. 22, No. 2, pp. 165-175, Feb, 28, 2024. pISSN 1598-8619, elSSN 2093-7571 173

2 a7e SEEE Ay @ ¢ gtk B2
ol ATHES 3 Ak JHolnR 243
Sele Aol Hek A3 wele] mE Qe 5
B denle 248 9 wRe BA%S 5d %
ASgTh RE 4ol 4T Jol Aow %
Ao & 2E 9Fo) $YT TAYEL A 9
A g otk Jeht AEFRS EYT RE
A%l U So BEE PANZ $58 F 7
x| PEghe BEE Avny xRe 77}
A4GE 8 Ywe BE 4Y AT 2Ed} o

N
=)
|t
ol
)
b
ins
=2
g:(_)‘
2
o
r)v
1
2
rlo

>
>
oo
>

o
lo
fr
-1

2 g fodo X e df e 1

tlo hines
o AN
" ins
o
—\; ™
2 o
ﬂl U
e
& k
b rir
aw) JE
o Y
s L« .=
e ‘% A o
T
fr vz
ol
rlo

4
AN AN

aus
o,
N
2
i
Q‘E
£
o
ACH
-
i
ol
4
-3
>
brioeet

2 oSt
O
put
O
-

o WL TE=
AT A7E Sel AHA G

AEdE<=

2R
tlo N
SN
R

b
Y
N
Y

>
-

tlo

N
o
ot bl

=
o
lo
il
ol
ol
=
N

e i

o
o
o
=
Yo
>
e
A
of\
2
9N

g o
o pr

U4
ol
-
2
)

A e =y

N
_& _
T %
4y
N E
29
oo
o
32
=2 Jr
o AT
ot =
il
M
of BN
>
o2l |
>
tlo
of

-
i
o
32
&
Jlm
ol
o
Lo
o
o
Ak
ook
i
2
A
rir

A Holghy] Hrke 49 #HAA 2ntE
71&21Ql o8R0l AANHAUT °]E H
=Y RAMI 4.0, P55 H7|EEZANIST)O
A3 ~AntE Az AEA(SME,  Smart
Manufacturing ECO-System), &=2] IMSA(Intelligent
Manufacturing Standards Architecture) =3, ¥£9]
IVRA(Industrial Value Chain Reference Architecture)
2y Folth sHdAE AT TS drgsta
20 AR 20 2L FAZ AT U

& % % g

ETEA AEXAE BT v

us)
%uéi

2 B of gt o
o qix
Ao

0% 4% W YEGth B ATINE AEYF
2 o 43S AT AEYE O
2holAT felgol T
BREY o3 453 v

9 F i A= AEAE, 26, A3
g 5 4he WFoHe 449 p-ghe EHE #
o At Yehith & 7€ ZPAY ¢
A7 Aol AEds tid B7F A3t o)

Aol7t gtk & 4 Atk

e 3% TH Y FAY 2nEFY A
A3AelA S B44 AU TEse] 7Y
oo e A2l Aoz Ao ¥
Aclt). lolEle] Fuke AzE AEAE 243
T AZZ|Yo] wet dole B8 mdo 3

T
AzEol AAS By A AYo| o]Fo|Ho &

i

Aotk

AT AHE A 52 FEUEH A &
o H&S 9 AR AAS 7kt oy £ o
thokslay 2R3 (HGog A U AFFE uie
O

713 A GeM AgHeA 1HT A7 28
Aoty =3 dFol e T2 ABHE F4A
717 F3kn ol eFdsolet At 3
o B7h 5ol s B2 olsjairt EAE o
7] mzolth. & 7199 oldjE, Bkt @
A S 9y SF Weol AU Wk 784
o] iYH7|= st BAAEIIEY B &
T2 & O 983 =E5A X3k ols E
Ake] =23 HA o HlFo FEAGe 2AHE
Hig o2 g7t 7]¢e] ArtEERE FF 3l
of AA F&A4 A 7= T T AA B
FE & F U Aotk ojHF WM FF A
ToAME B7F FEE wi WAl g8 A7) ol
FoAE A= HaT Zlolt. & »H7t 71]ie o
FE AAgl o Y AFrE Az"eE
+ o Wt oot oA FFE wiHe] mAe
YT 71 AAEA 54 wrHEd U %



174 FAA2719€ 99 939 20l Agd 57

R
L

o

o
i)
[
tlo
re
-4
ol

N,
hins
M4 {o

)
IS
oo mw>

foret

2L

BN
ofx
B>

oL

7V

Eui v

ol fﬂf& Ol s =7 XPOV}
°of obd £ o #HFHolx ¥
Aol Fasit sl

7t 2do A 7)bk A NEEt

of Hgshr] 93 F7b A7k AfEo] 3
A Foltt. AT Mol H7F 22 Hl%f&
2op T A Fwef 719 Bt vlalsted
AEXEZ] 40 7idel] diF o719 AXS
AF Aot o|F T Ta7IHLE Aol BA
e o & AR 3 d7AEe 4 A
g A R tEk IR 2ER 40 7@
HskE o & ol o lnl6).
2PtESH sk At e

Z

References

[1] Ministry of SMEs and Startups, "New Digital

Manufacturing Innovation Promotion Strategy”, pp.

7, Dec.

D. Lucke, C. Constantinescu, and E. Westkamper,

"Smart Factory - A Step towards the Next

of Manufacturing", Manufacturing
Systems and Technologies for the New Frontier,
pp. 115-118, 2008. https://doi.org/10.1007/978-1-
84800-267-8 23.

[3] J. M. Park, "Technology and Issue on Embodiment
of Smart Factory in Small-Medium Manufacturing

Generation

The Journal of Korean Institute of
Vol.

Business",

Communications and Information Sciences,

ofl
=2

Z X

K3

e
2
4

Noz

o

CARERE

riy

40, No. 12, pp. 2491-2502, Dec.
https://doi.org/10.7840/kics.2015.40.12.2491.
[4] Korea Smart Manufacturing Office(KOSMO), "Smart
Factory Definition", 2023. https://www.
smart-factory.kr/ [accessed: Dec. 12, 2023]

[5] J. C. Lee, "Developing a framework for assessing

2015.

maturity of future manufacturing system and case
study", Seoul National University Graduate School,
2018.

[6] B. J. Seo,
Construction

"A Case Study of Smart Factory
the Small

National University of Transportation College of

n business", Korea
Convergence Technology, 2020.
S. K. Yoo and Y. U. Kim,

and methods

"Evaluation indicators
level
", The
Journal of The Korean Institute of Communication
Sciences, Vol. 37, No. 7, pp. 51-58, Jun. 2020.
H D. Kim, K. G. Lee, J. W. Yoon, and S. K.
"Effect of SMEs Business Conditions on
Smart Factory Level", Korean Jouranl of Business
32, No. 9, pp. 1561-1579,

for smart manufacturing

diagnosis International standardization trends

Youm,

Administration, Vol.
Sep. 2019.

M. I Lee, J. S. Lee, J. W. Choi, T. W. Chang,
and J. H. Bae,
Industry based on Assessment Data Analysis of

"Improvement Suggestions by

Smart Factories", Journal of the Korean Institute

of Industrial Engineers, Vol. 47, No. 1, pp.
92-101, Feb. 2021.

[10] Y. H. Choi, "A Model to Evaluate the Maturity
Level of SME Smart Manufacturing Operation”,
Chungbuk National University Graduate School,
2019.

[11] C. W. Lee, J. W. Kim, and H. B. Chang,
"Research on the design of a reference model for
industrial technology protection level diagnosis
based on digital information analysis", Korea

Intelligent Information System Society, Vol. 2017,

No. 11 pp. 1-3, Nov. 2017.

[12] M. H Kim, S. H Chung, and C. K. Lee,



Journal of KIIT. Vol. 22, No. 2, pp. 165-175, Feb, 28, 2024. pISSN 1598-8619, elSSN 2093-7571 175

"Smart Factory: Economic Impacts and Policy
Implications", KDI Research Monograph, Feb.
2019. https://doi.org/10.22740/kdi.rm.2019.01.

[13] J. H. Oh, J. H. Seo, and J. D. Kim, "The Effect
of Both Employees’ Attitude toward Technology
Acceptance and Ease of Technology Use on Smart
Factory = Technology Introduction level and
Manufacturing Performance", Journal of
Information Technology Applications &
Management, Vol. 26, No. 2, pp. 13-26, Apr.
2019. https://doi.org/10.21219/jitam.2019.26.2.013.

[14] H. J. Lee, Y. J. Kim, J. Yim, Y. W. Kim, and
S. H Lee, "Analysis of Field Conditions and
Requirements for Deploying Smart Factory",
Journal of the Korean Society for Precision
Engineering, Vol. 34, No. 1, pp. 29-34, Jan. 2017.

[15] S. C. Oh and Y. H Ahn, "A Study on the
Diagnosis Measurement for the Smart Factory Level
in the 4th Industrial Revolution", Korea Logistics
Review, Vol. 29, No. 6, pp. 149-162, Dec. 2019.
/http://dx.doi.org/10.17825/k1r.2019.29.6.149.

[16] E. Rauch, M. Unterhofer, R. A. Rojas, L.
Gualtieri, M. Woschank and D. T. Matt, "A
Maturity Level-Based Assessment Tool to Enhance
the Implementation of Industry 4.0 in Small and
Medium-Sized Enterprises”, Sustainability 2020,
Vol. 12, No. 9, pp. 3559, Apr. 2020.
https://doi.org/10.3390/su12093559.

XMAL2IH

ol 2t A (Man-Seok Lee)

2rtEA DGR F(F T
2014 9€ ~ A -
ZUEAZHAFAD 7=

PR} 2rlEFHTE/ATAS




	중소제조기업을 위한 한국형 스마트 팩토리 수준 진단 모형에 관한 연구 : 사출업종을 중심으로
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 내용
	Ⅲ. 실증분석
	Ⅳ. 결론
	References


