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Abstract Manufacturing plants around the world are facing rapid changes in the wake of the Fourth
Industrial Revolution. South Korea is also rapidly changing with government support. However, while
building an intelligent factory, there is a lack of evaluation factors and quantitative research on
manufacturing plants, insufficient leveling of selected checklists, and insufficient planning and on-site
verification of improvement work. In order to solve these problems, this paper presented a maturity
model using work weighting using a practice model in the business process of a manufacturing plant.
The basic manufacturing plant's business process was divided into 6 business management categories,
and the maturity model was classified into Step A, Step B, and Step C levels, and each level was given
a maturity level of 1 to 5. Through this, each task function was selected according to the detailed level
of maturity, and each task was weighted for analysis and evaluation by level, and improvements to
business functions and processes were proposed. In addition, the system was built through UML-based
design to implement the Maturity Model System. It is expected that this will enable quantitative
evaluation, level diagnosis, and improvement items using work weights. Furthermore, it is expected that
it will be possible to establish medium- to long-term improvement plans and derive short-term
improvement work through level diagnosis centered on field strategies.
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quantification research, smart factory, weighting

‘A5, stgslisty ARE e Received: 24 June, 2024 / Revised: 3 November, 2024 /
"3, sl ARk Accepted: 6 December, 2024

HedAk 20249 69 249, %= 20249 119 39 "Corresponding Author: ykkim@tukorea.ac.kr

ARG LR; 2024F 12€ 6 Korea Tech University of Korea Department of Computer

Engineering

_99_



Research to improve the Efficiency through Maturity Model System of Manufacturing Plant

.M 2

421 A4 EHgo] AgE A EH 6d0] AU ojHll B4
A 2 doj7h Hoth F8 AX=E 5o v
2011¥HE Manufacturing USAR, SYL2 201195
El Industry 4.022, 94X 2017W4E Connected
IndustryZ oJu] 42} AFFE o] tf-3-5t7] ) Az
9] A5 AZ Aoz o] wiE AHIRS 5] %%

9 AR Ax $47199 348 dokE S8 A
%% %?—ﬂ BEE AHIAR A2, AAZR] Fxel o
7R 39k 7 o] 93 Fol FsHL,
22%_ 4‘—*%‘ A5d 374 152 Sl F 2,4759 €=
A Qste] o] T A5 AUSE F 370070 AFE
A D5t

Asd 34 75 A @Wol =U¥= MESE 752 o
FESE 75 BEZ7PI|=Tt AXE ] ot AR
gk B7F 84 9 RS A mHlstal AAE A=
SlAEd Fgo] RESie). E3F i ARlo] digt &

A Ageo] ol AR @Al 283 FFol 1
Bjstet.

2 Aol et 22 EAE sidst] fsh Az
34 AAYAES AAste] e A S 55t
FaL, A AES —2%5}1 =4 2dgS 53 4
e BES AASHHLL, &k AR ©E A=
YAES Asi). E3t Eﬂ il B 9 grks 59
P74 7IAE Fojstr B4 9 37F AL Aest
o AA] Az AHIE AAste] AlEHo]dE X%
St} ol Yl A4 E Model System? TAE=9}F
BEEE AT PR DRHAS PYsle] 558 1
A AL 7FEEXE E9) AT r}t FAEI
2y UML7]E'}_§ At A5 Model System&
st

Q.

O

A} Ae AUE 42 /e 7Ntz sto] A
ZHoIA ofn] Ahg Bl Avte B Akyrlmde
Fasto] ALY, o] mEe AnE wloly 7%
5SS WSt AAEHE, FArO] AvtEsl SRS
cloket ZolH Wrek Weskpa

Bare] 2ntEst $ES Yehhs A8 0914 57}
A9] 67} @A Lrie. oleid SEe FAto] ot
7162 ol JE BT YA Kol of
Sol, 98 02 2A0tE 7159 8o A gt e
SJlate), @ St AnkE slgo] Hefe BEE]
29l ool 15 Aehg Uehdet. ol 43
° Wl YREY FY 94E B 2YEL. LvfE op
o[d 71& $ES WP A7 A IR EEckn
o 7o EAE TP of HEAE §
Bare] o ZReA dolelE S+, ol &
sjof AntESt 22 B/H

F BPAL PYOR o BEL Hglo] AnjES)
SEL WESHL WH, ol B9 BAto] ol 47

‘—[—T‘
oA AUIE 7]&S &-856t1 JE=XE moksr 4 919

m[ru i lm

11’.?1’.

Tk Q7 v B Aol AnE 76e Amoz
SUFORA BAYS FHAAL, O e 29 @
2 24T % 9 Aolth. B, olefdt 472 B4
o B Ar] Ackstet gasle] Floid 4

'\_.
%1 SF &~ O

ol

U= A=
= Zo= 7didEH

T8 1, ATIE DOle) 445 4E
Fig. 1. Levels of the maturity of smart mining

2. 4k
g At vl ARA AR s Brlsk] 9
gt 2l THYYPIE A 712 A= v
Az 71&T JRBAVE S HFOoR sh=
AZA AR v]HE TFRUAT, o]F BristaL WHA|
1= wpso] gidt AT oby] 27] eAlo, B ol
£ olg FAIE sEsk] Ysf 71E AFE BAst,
Tt ZHANA ARA ARG A&EE Brbsta QA
St b S8 € v ARKNARY B5EB7E A
St 552 T Y (FAMOF)' & A5t
FAMOF= WetRES S40=2 #x 1Y,
g7t 2, W nd 508 pHHT olF #5351
A3l 71 et AntE 3 WY A% B7FE Bl
g9t 4 9458 =&, ofE HEeE =Y

£

Ny

_“E

AL

- 100 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 6, pp.99-105, Dec. 31, 2024. pISSN 2289-0238, elSSN 2289-0246

9= AAR. A4 Az BN 0|F Hgstol 7
Sgosn EAYREY EHE YEUH

o ZAAYTE A% FANA vl Az 2
o 4EE WS A et $a% w7E B
839 A0= 7|theich. 3, ol thast 41 HololA
o 4= Brleh AL T LAY AHORE T
89 % Ut

4 Dimensions —_— 10 Modules —_— 46 Assessment Items

Dimensions | Modules (Domains)

Management (100)| Leadership & Strategy /\
Leadership T / Goal
Perform /

-ance

&
Strateg
% 4 Dimen:

Process(400) —— ——————
Qu

System 10 Modules

&
Automation System&

Automation (400) | Faciity Automation /

100) t
™ 2. SFAM %It Mk
Fig. 2. SFAM Assessment Scheme

46 Assessment Items

3. 884 B0YY

AR T L L E S B
o Wsbt was 4olct. B8] ATAY o] B
3 4719 418k o] 7]2let gigolet ol
Q1 891e 7HI gl

7E ATE ATAL HaE A 01N Lniu
oM, & A A ALY a2

°§
TE ﬂ—‘HH% %%«] FA A
ol 28< ‘3&%“—214,_ ol A+ AT Bed
< 71 Al tigt FA9) &= st oo ¥F
< "AE 810& 245 olE 8l VeR3IE
o] AZHAE B3l IRt Ve A ARE 2§
sto] 7S JFSHAT

‘%i 7o Aite F47199] ANE S5 A3 19
ojsfistiL, olg FAIFIZI At He Wk
T Zlo= 7diEn. B3 ol AR 72 mefat
A LY=ol @ AR dlfHnt. 7= E 7t
TAHE 7L AR, FF et e S 2
o AFAQl 2 =&Y 4 S AdYh

|

2 A7 AARISAIE] W7t ZeAA0 584 3
e =S Sls BIM 715 A58t ZeAAS 5

Sh Wk BRI ol 99 old A7E Erfe
BRIOIE S 427) <15 B71 ol et ol
B 43 BRE Pt BF A5 B7F FES BIM
doleE 2831 915 W7k F=ol WE AN Bx
o} HIEE BA5LY, g AR Q] &4 HRE Al
HREES A o€ S Bl Bast A9 |
Slok £492 Tord 4 Ugich B3, AR I &
Ao wa} 7t g TR BEE JRE st
o] BIM 7|5t %7} A AR Hlole] 282 5t 7|24}
23 %-,9_01— A O]Ei 6],0:]]:],

ol#st B4 ATE EYiE AAQZAE HUt A=}
Al&" o] 5 WekE AAstL, HolE ERAAE
=317] S 27] AFEM B8 TS HolFdh
SHARE, A4 Az @A H8% AZo] HEshul, AA
90 ma Ao FA4E o] ot uelo] LATHE
ARt e

4218 Rigshn 9ok ol Be AohegelAl o
A3 o1& I Aol Saelg . S, (T
Fe719E A 2si=gio

g 57 232
912 Efq wg dgatel sl AAES Sgotn
0 FHE BAY,

B QL ANIEFY 7 579] R Tlolak

q_[lo]

n. 2

Mo

0|

1. 78 Y SER

E AFA AASH= AH4E Model SystemS %
S st F7F AlAH”, A, 222 dlols A&
A3t HlojejHlo]Ag FLAJSFAT

SRS Y5t B A A" @A ZAollA Aot

-101 -



Research to improve the Efficiency through Maturity Model System of Manufacturing Plant

Fago] gg
-
A 53 L] 99 SAsior & ) meAAS
AN,

AHis %7k A3 7K, e 55 dlole]

U A 71 e AT A8A EL B

N
ol
N
i
1
£
_?E
)
oo
1
g
ol
I
i

20] AE

gAe] A" HE Al A ARGAR A HEE HlolH

Hoj2oflA ZEiet Bl & AHEeh= s, HEAe] Al
2lof 28 gl HlolEHo]

28 e E HE WIS Al
2o 8k 75 5= F

dlojejHjo] A AREARRL J&EIZH HE 9 ARHE
£ A= USER HlolE, B7F LISTE AR5t =
glo]E, W7} Weight A% o1&, 7} A9 3 Azt
S A3t HolE 508 TAHEE AA5I).

£ =RoA Atehs A AlA" LAAEE 9 33
xa=y

f -LI0

User

N
#-00 7@ -
L =

i’[ﬂ’ﬂ‘_’l !ﬂus\
gﬂ!n—i

§§:L

38 3. AA”H 4T
Fig. 3. System diagram

2. 0|2H WE

7t D2MA

AzgHe A, B, B, AEue)
50| TEAAS TSt AL TY TaAAL A
vlgEie} Vg HaElE Z3A%t 6FA 9] Y TaAA
£ &Rt 2 AFolA AAske ek 2 AAH

9] AR m2AIAE 9 59 Pt

FIE FE=FH Process == Model Process

DA 2]

I=E=ae

1
MHIT‘?!EI

[
|4)NI§<L>=I
33 4. Y%< Model System 5 IZAA
Fig. 4. Maturity Model System workflow

ES
AEE B2 AIYAES AHste] A&k Al
H-S o3yt o] 7|4k 2 Step A, Step B, Step
C =02 3719] Stepo &2 EHF5lAL ZF Step 1~5
AZ AR

ot 7ESX%|

AT LEA|20] FR o] whet
5EA19) ghe Fofstal 7t R m2AR 7
1~10714] 102419 gh& Foistie.

TE7SA] 1~57H4]
A

Y = Al{alx1l + blx2} + A2{a2x1+b2x2}: + Anfanx1 + bnx2}
A 1. TEEX| ALY

Equation 1. Weighting formula

2}, Mem

AA Aa"e] digt AS=E Uehfed, 9% =2
A~ B7kste] HAAHR] M2 kit ol
A, B, C Step?] @AY} 1~5 Level2 AESIEW, 2zt
Leveloll= 2531 7]5°] A& 3% ot 53°] Foid
Ut olgA E7E Aske 74 dAS g9 sk
£ RISt 27| A9 8 W8S Algtete o £

g 4 ek

3. 44

7t |AAH0|A CHO]01 1

&% Model System®] 8 HEE= AREALL #]
Ayt AR £1°J7H’j 2791, 3Y AR 54,
3 g9E 59 715 ARESH dF WE AFEAE
£ gristy A= dolsit}t, IR A8 A5
St= A5 WE iﬂﬂ?%/\EE Aty B&e AaS
B A7) A £ &S ARMet) dlojgHolAs

a3 5. KA 0|A CLO|oI O
Fig. 5. Use case diagrams

-102 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 6, pp.99-105, Dec. 31, 2024. pISSN 2289-0238, elSSN 2289-0246

AR Buo} QF We ALLAE, 1)1 A7) WA
2o 82 At B =BoA AR Sl
2 tholoja@e 19 57 Pk,

LE. AEA CHOJOI2 34

AR 3 THERE Ao BO1ES Alkst,
A AE glofgHo| A0 AAH FRE FQlst] 21
AS SUTITE 29U F AR AR HE-S BT}
I, AAEL HoJeHo|ARRE Hrt FERES 1A}
AEANA HogUh AR E At g=std
IS AJ2H 9] dlolEjo] Ao Al AlAE2
e EAste] 27| oA 9 HES ARAIA AA
gt £ =504 AAshs AlEA tholo]a1¥2 Id
63t 2t

T [Eaoax |
AN

G
[e=me ] [HE
I3
/
A
1. DWOS ARt
2 o =el
3% gsusE manc
4 £EAS

sz

5. AHSTIONZ 72| SHM b S R ATEE

| 6 27 - nmowe s e gt

J% 6. AlEA Crojoj1H
Fig. 6. sequence diagram

Ct. ERD

&= Model System2 AREARR; TE]R}] A A
HE AAsH= EMPLOYEE HolE, 4 37} 29=
Aok= RESULT Elolg, 121 2p] @A =38 W8
AAol= MRESULT HIolEZ g€rt Zt HlolE 7k
A= ERD tolojdslo] uehdth 4<% Model
System9] El|o|E3t HolE 7t A= 19 73 BT

e

3 7. A A=
Fig. 7. ERD

4. 7%

7L M-SRt

3, 2190 3t © AL8AR A28 ofoltie} v]
dHsa 2215t HIsit.

=4, Wl AL 2791 &, ARSRR= W]l
A e g, e 2 BY), 2] @4 3 g 5]

¢

< 1% 8% Pt

M= & Model System

aean

Horse > VEIGRE|

[ECED] ©
2 | szaa 5
3 |mema
+ | msme w00
s | amam =
s | szE=sa

£

* AlEEY *E
ug 27|

HEE:A3

D ofH

Diagnosis result screen

A, A7) S 5 e Skl ARB AR 27 4
S gt AT LRAAS AT 4 Yk 2
A S shEe 19 ow 2.

A= E Model System

[ =02 ] BRI

Horse > EEIRE

g5=:A3

J3 9. 7| A8 L SHH
Fig. 9. Next step execution content screen

Lt 2zt

AR, 2190 S ¢ B 2015 Telx 7]
e )

A, 84 e B ¢ AL 8RS AR
SESAL AEkL A8 ALS ARHS Alofaic

-103 -



Research to improve the Efficiency through Maturity Model System of Manufacturing Plant

2Asto] AL S ek

5. Al=201d

2 AP A 719 AlEFoldst Ads=
Model Systeme &3 2434, WA, A 7199 &
A MES A2 7152 ™10 &

[ THE0248 2N

:
a3 10. A 7199 MES 7Is+4d
Fig. 10. MES function configuration of enterprise A

ol% ulgom $EAGS APsto] A 719 A4
g wlsha, 1 298 Bas

ol

7h AE0[d 2

A 71949 MES AlAdle 7|Eg e, a4 8=, A
e, FAEE, AR, S5t o, v, Ala
9, @, 123 POP 528 gt

=
L

f. 2024

FEIGE 23, A 7192 AR O1A 404, A8
2loflA 1004, AikEzE]olA 1304, AlF&=o4 100
A, AvldelolM 1004, 28]al 71 =204 130
ez F 60089 A=rs 7HUTh A 719 A=

| 1 Al B 40 |
2 #FaTa| 100
3 A oreaE| 130
| a @ EE| 100 |
5 AEEE| 100
© ZiI2gege 120
| Total 600 |
@
7B e 0!
00
B H== A-3
Eaas| 100
0

Total 600
[ 200 400 600 800

J8 11, A 71ge d=s=%ot dn
Fig. 11. Company A maturity assessment results

£ AR SAHYT A4E WIS 9% uetons
galeh ARElAe) 7 Jsbt Bask
A 71909 ASEnt Avke a9 113 2t

O =k SdE fIe Het
A 7192 A-3 GAR E2REAL, A-4 A= Hof

717] 919 the A0 4 Wgol Waslch A
oMAE FHYA, /I A A% 50 5L Ao
o, Aol S Beleh 24 B 7152

slalok St} 9 FABANME LOT 34, 34 o]
2 59 37} /50| a7 o2 B3 A 7199 A
E2 ¥Y 4 Uk

A 7199 A7) A W82 19 129 Z.

B o oy

KEAEA : A-4

A armEa| AR E2| =2l

L WA LR YR T LLoT®n

L2 7EN A | RRAN A T s

A T A L AR RIS cEmoR=
Al AL il A Al EEMSE
AR R RS A E S ] = EEAE A
~mi7| &2 =E=UF B LE

Lo 7l i LB

Lo RH B TS

=S -]
Lt Al T4
AR TR

oz Al L R B
Lt 7l T

LRbEN NI

J8 12, 7199 ®7| HAE LS
Fig. 12. Details of the company's next steps

S ARA R T A BB
L RERH 4 R AR S
—RWE TN

£ Q7 AEge] A5E B4 sk A
A A3l et Bt 9 E2SHE 7k w0 A,
A

o)

AgSgol 7isste WolA R A wE Wl
95 Ago] 5T Fow AT
2 A7E AzTYe) 29 BEAS WD,

-104 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 24, No. 6, pp.99-105, Dec. 31, 2024. pISSN 2289-0238, elSSN 2289-0246

271949 BAEe dofehe o 785 282 Ae=

7l et

F%, AA ofd] 45 Aol FEsle] 287 84
AL 1 AZY Alo] B 5T ALE wE
~9 o

References

[1] Se-In Kwon, & Jong-Gon Yang "A Study on the
Structural Relationship among Technological Determinants,
Manufacturing Operations, and Performances for
Implementing a Smart Factory in Small Businesses,"
Journal of the Korea Academia-Industrial cooperation
Society, Vol. 21, No. 11, pp. 650-661, Nov, 2020
DOI: https://doi.org/10.5762/KAIS.2020.21.11.650

[2] Chang, T. W., Sung, S. I. and Lee, J. C., “Survey
Analysis on Small and Medium-Sized Suppliers of
Smart Factory and Improvement Plan for Them,”
Entrue Journal of Information Technology. Vol. 17,
No. 1, pp. 77-88, Dec 2019.

DOI: https://doi.org/10.7838/isebs.2022.27.3.095

[3] Youn-Soo Park, Sang-Deok Lee, Jeong-Hun Choi "A
Study on Bstablishment Method of Smart Factory
Dataset for Artificial Intelligence," The Journal of The
Institute of Internet, Broadcasting and Communication
(IIBC) Vol. 21, No. 5, pp.203-208, Oct, 2021.

DOI: https://doi.org/10.7236/J11BC.2021.21.5.203

[4] Park, S., and Choi, Y., "Analysis and Diagnosis of
Truck Transport Routes in Underground Mines Using
Transport Time Data Collected through Bluetooth
Beacons and Tablet Computers,” Applied Sciences,
Vol. 11, No. 10, Apr, 2021.

DOL: https://doi.org/10.7474/TUS.2022.32.1.078

[5] Park, J. and Chang, T., “Review of Domestic Research
on Smart Manufacturing Technologies,” The Journal
of Society for e-Business Studies Vol. 23, No. 2,
pp.123-133, May 2018.
DOI: https://doi.org/10.7838/JSEBS.2018.23.2.123

[6] Jeongcheol Lee, Tai-Woo Chang, Jong-Kyung Park,
Gyusun Hwang, "Framework for Assessing Maturity of
Future Manufacturing System,” The Journal of Society
for e-Business Studies Vol.24, No.2, pp.165-178, May
2019.

DOI: https://doi.org/10.7838/jsebs.2019.24.2.165

[7] Donghyun Hwang, Jaemin Park, "Comparison of Efficiency
and Determinant Analysis of Industrial sectors by
Technology Level in Manufacturing Industry,”
Productivity Review, Vol.32, No.1, Mar 2018.
DOL:http://dx.doi.org/10.15843/kpapr.32.1.2018.03.2
09

[8] Ju-Hoon Hwang, Chang-Bok Kim, "'Deep Learning
Parallel Model to Improve Stock Price Prediction Rate
using Technical Analysis and Environmental Factors,"

The Journal of Korean Institute of Information
Technology, Vol. 21, No. 11, pp. 53-61, Nov, 2023.
DOI: http://dx.doi.org/10.14801/jkiit.2023.21.11.53

[9] Hyeon Ho Lee, Choon Seong Leem, "SWOT Analysis
for Small and Medium Enterprise in Smart Factory
introduction,” Journal of the Korea Convergence
Society, Vol. 9. No. 3, pp. 1-14, Sep 2018.

DOI: https://doi.org/10.15207/JKCS.2018.9.3.001

[10] Sohn, Young Hwan, "A Study on the Standardization
System for Assessing the Level of a Smart Factory,”
Journal of Product Research, Vol.38, No.6, pp. 45-52,
Dec 2020.

DOI: http://dx.doi.org/10.36345/kacst.2020.38.6.006

X Xp A 4

* 20229 29 : Rt ARRE
AR SUTIHFIAD
- 20244 29 : SEgIIReLE A
- | EEmEsA
- - 20244 39 ~ @A : AR
T FREFAI} A
DT wgeor: aneoze, avez

AEZA, [oTAIAE

19834 29 © Aok Ao}
AP

19854 29 : QAT 2 tfskel
AAFSHZ D

20009 29 : RIS HAL
REICLE )

+ 19854 ~ 2007¥1 : KT 441 @479
£ 200749 ~ VA AEAIVIEdetE ARE gt W
+ PO} | AREQo}F), PREANAH, AH AF &

EER

-105 -



