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Virtual Reality (VR) Safety Training Simulator for Kids
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Figure 2. Status of child safety accidents
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Figure 6. Unity XR Management
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Virtual Reality Korean Cultural Experience for
Multicultural Families
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Figure 1. Why Multicultural Families' Children Drop Out
of School
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2.2.1 Principle of VR
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Figure 3. Service structure for providing multicultural VR
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2.1.2 XR SDK for Unity
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2.2.2 Unity-Based Simulation Architecture
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Figure 3. Virtual cooking process flow in
Unity XR system
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3.1 Building an XR development environment
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Figure 4. Installing XR interaction toolkit and plugin

_24_



20259 otxD2HEZY

_|Ok

o
H

I-§|

M7} b2 =M | Unity2l Project Settings L XR Plugin
Management =0 A OculusE ME{5I0 C|HIO|A A=
£ gMstsict 0|2 S8 Z2HEJL Oculus Questet 22
VR HMD Z|7|& ¢lAlstal AlsE 4= QU= 7|dto| ofHEICt
38 5= Z2HE MHo|M OculusE &Mstshk= UIE 2

o{ZEch.

Figure 5. Setting up Oculus in XR plugin management
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Figure 6. XR origin configuration screen
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Figure 7. Setting up Oculus integration
and hand tracking
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Figure 8. Expected implementation screen of
XR-based K—food experience service

4. ZE
st

Hl
1o
1>
Ho
Jon
i
r2
2
ob
> K "I:I'
|'” -
o
N
0
~
_>|‘_'

X
0= X
Of 1o 1

a
Kl
4
A e
ol
:Q
o

1jo
0z
ro
il
U
o o
=Cl>|__l
o
H
2]
Ofm
0]
o
n
]]ﬁ
oy Kl
=
=)
;O
N
o

mo My

a
u
N
=]
e
<2
0
1%
g0
o
0
H
2
Ral
1 [n]

4>
30
o
=}
_".“_
_?L
3
> T
rlo
m
o
i)
i
_o'h
rir |
P}
El mo mok Y

I Ho oo
o @
0x B
XY
H'.'-_l|')|
_OH['\J
>|'_'\l_-v-
N A
or o B
=
0_>|'_|'|J|0-|-'-
o o >
t||'|'|_>0|ﬂ]
rgnpl
200 o0
i
o =
n
i
Ao
2 o
E'Z_I”'N
K
[OI-‘I'—I‘%FLI
-.—|'.||]_—-6
oy =
Rali (]

o A
Ral

0o\

_,_
™

bl
o020 @
0

02 A8 HI oMok

i
il

2
E
n
1z
N

[an
B
Ral
I

Acknowledgments

This paper is the result of the Han—I-Eum Dream Up
Project, which was carried out with the support of the
Ministry of Science and ICT's University Digital Education
Capacity Building Project.

FZt5}



2025 ot=R2MEZFote| o=
sl

[1] M. Meccawy, “Creating an Immersive XR Learning
Experience: A Roadmap for Educators,” Electronics,
vol. 11, no. 21, pp. 1-17, 2022

[2] D. Gorman, S. Hoermann, R. W. Lindeman, and B.
Shahri,
Technology Education,” Int. J. Technol. Des. Educ.,
vol. 32, pp. 1659-1677, 2021

[3] N. Romanchuk, S. Filippova, D. Sakhibgareeva, .
Mukhametkhanov, and A. Shubin, “VR Simulator for
Catering Training,” BIO Web of Conferences, vol. 84,

02018, 2024

“Using Virtual Reality to Enhance Food

10
R
rx
16%4
1o

fot

_26_

OHl
Ol

1%

I

fot

=

r

Mo

i
FH

fot



T2s|l wolx|!, daall e F oA, dwet olga

Afeithstm ojcjof 2El A st
e—-mail : bons011207@naver.com

XR—based senior experience service for healty retirement
preparation and senior care
Bon-hui Koo', Min—Ji Noh', Su-Jin Park', Hyeon—Ju Park', Hyun-Jeong Lee’,

Byung-wan Kim', Byong-Kwon Lee'"
'Department of Media Contents, Seowon University

2 o
S5 DS 275D B AlUo] 2XMMS AENo| 2D, AN AHztel Hxz
ols) wolo| 7|58 o2k M5l JH&BIE T ATt MM BXF AHs AlLO| B AICHT) 242
ofsh MM TR, AN CIES AT Uo0], ol of UM Ao =3 Zu|e Alth 7t
2 BZoz 0|ojX T YUch 2 Tl o|2e AlE 2HES L] s XR J|ES #8
o mE7| AE MH|AS S5t0] H2 MU AlLojo] AN oSS AMBORZM LI
Zulo] WOMS MBI StT, AAE UEY DR HE LS /o tlo|eS N5
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b 32 £E52 oZo| 9ol xR Jlag @8 wyy  OMIES DERSE MEMSRN, AUl tE s2 S
ME  MulAZ  HobsiCh  EEBAIXR, eXtended oS ASHL =T FHlel 243 elNE £ 9= A
Reality)2 7HUSIAI(VR), SUSA(AR), Eateiamr)  UIES HSEE = ATs TSR Jlsua Alsn B e
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2.1 Current Status and Major Social

Figure 1. Global Extended reality (XR) Market Share, i

Callenges of thr Senior Generation
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Figure 3. Personal pension receipt status and major
income distribution indicators for retirement age (66
years or older)
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2.2 Building a Unity-based XR simulation

enviroment and studying the virtual reality
device linkage mechanism

Unitye XR(ZEE4A) AEI= TS 9/sh 225 22
HO2, I (VR), UM (AR), =& A (MR) &
22 FHoke ol 42l AFSEcCH ol AT UnityE
2-235t04 XR AlEzlold 37t F&Fotn, o|E cChef
SF A A D712t dAESste ®EEel Id g BEH
ct. 38 4= Unity XR 2212l Zagfl3 s=x=2f

== =

Figure 4. How the Unity XR plugin framework works
with platform provider implementations and structure
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2.3 Analysis of XR program operation

principles and experience—centerd ststem
structure from a design theory perspective
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=
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Figure 2. Survey on Difficulties Faced by Multicultural
Families in Daily Life in Korea

Nk
Hl
Ho
o
i)
>
i}

I
ro

El
5 oo
i
il
|0
f
2
it

o
!
]
N
T
0

T
A
kl
30
o
I

A m ooy oo

o o

<
X
10
o>
ro
10

[>
Ral
d

>

2

o 1o
40
>

rot

> oY
)

ogr
0
ok

ol
]

o x|

oty e o
mo ro [

rlo o>
o

".||ﬂ.| |T-| _|o|\
= 0
2

o = O i
2 oo
0
e
n
-
o
2 =2
o X o
i}

o
r
2
N
|'D:
o
2

MO T

Mo 4 2 nn 4
o o

o Ml

0Z
Hr 0%
oo
- Hu

_,_
o

rol riok

gj
|
M
N
I
b
0x
i)
il

lml

s
il

£
4>

0 o
il

o

1S4

o2

<

Byl

N

i)
Lo R
o>
2
=T

1l
_O'L
FJ
o
ol
02
0 _|>|
02
x
mjn
>,|\l
N
ofr
2
Rl

o 12 n
fol

i el
10
o>
Ral
1o

I
2
o

e

> |‘||'I
o Hr
o
:rg -l
T
LT T
=
fim}
o
rir o

I
o2
0x
_O'E

o
o
vo M0
=
ro
o
rn

e Hn

0

e

>

> ol
O.I.

X -
o G

am
r I
o
10

y
30
QMo
I

<.
it
=

my T
i
>
= o
>
1o

>
tio
°

T
N

[0 rr n
0o
o
o
|'O
2
10
>
(N
et
mjo
o
>
>

e
o
>
e
>
30
mjo
mjo
>
bl |'-||;|
Tor
d
o
10

2
x

N
-

ol
-
)

ol
-

e
002 @ I ~

> )"E

2 [o

o B

o o

o>

2

Hu e

1o
s Mo 2
d

2

X =

e

Ao 2 1
10

o fjo rek pok
oY
2
fol
i
2N Iy oo
[0 oz
T
oY 0x Hu
% e Ho ofr

o
o X
_O'ﬂ
Kl

=
A
i
et
4 =
22
o

2.3 Unity
Unity AIZI2 Chfst EsZo|A Al J7tssh 3D 2 2D
H ez QlE{2HE] UE 2

T
0
n

Figure 3. Example of VR Content Development in the
Unity Environment
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Figure 4. Scenario Structure for VR-Based Korean
Language Learning for Multicultural Families
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Figure 3. VR System Implementation
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2.2 Design Principles for VR—-Based Learning
Environments
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Figure 3. Effect Sizes of VR-Based English Education
for Elementary School Students
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2.3  Unity—Driven Framework
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Figure 4. Unity—Based Development Framework for XR
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Figure 4. Basic User Interaction Flow in HMD—Based
VR Learning Systems
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Table 1. Summary of CO2 Emission Analysis

Annual CO2 Impact
Classification ~ |Emissions Change Re ductiorﬁ;/jlncrease)
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Cooling Process
Power. 1 Emission Reduction
Consumption
Improvement
Steam Usage Significant Emission
Reduction in Heat 34,200 9 .
Reduction
Treatment Process
Additional Power
Consumption from L
High-Pressure (6 0.868 Emission Increase
bar) Maintenance
Total (Annual Net e .
Reduction) Approx. 34,141 Emission Reduction
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2.2. Projection Optical System Simulation
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Figure 3. Working Distance dependent Distortion changes
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MEy|se HYHMoR Bile 4 s AAOIHE 9l V| ERER BBEI|S vipict

1. M2 Alofl fIx|st Hx|nt 2o Lfeler MAWetE I8 Mels
ME|SS AlAle] ZH21} olok M| AIEIE 2 S HateZ2 ME, FLZAL EMGEY 2 WaHAALS Aldst
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Mx7|se =as Myds Byor, sean o0 S HEAhs 9solRln
o2 Zaeh M2l ge &8 sy, olg{s 28E2
Ejo| JE|, MEu 2=, U 252 x™sje, xoje m 221 HEEZT
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20254 $TLEMEAYSHS HTHMMALS FSAUI U LURD

THHLEH| e 122 A XME A EMG 32 &4
o dot Fay pAZUEloAM (ES0lcketil SEe
AAtel ggtol RE FRloM o = LEHgEt 535 2
= =200 M= Lo o el ghst &lcto] 61.72419.
83uvel gt ‘HEolck Feh2 77.92+£26.32 pvE SHH

o Z {ogh XH0|E ERcHp<0.04).

3.2, Fljusl E™A EMGE A&t
TUALEN e A nEA S5 A

SRR 5 52 HOR LiEfyct,
4. 2B

TUAYSY EAolAlE FB TYAY Mejt BE

olcralm SEtet ZelolA EMG B3l Jhat E9ta, 7

UzAZ BAEI} 2 FEolM DEHo| £2 HES B

oL}, Y s2olAet SAMOZ Rol51%CHP<0.05). A

Table 1. EMG mean calue at 1 minute of chewing

xoo| ZME FATE TLALUME | FES e
HoZ LIEIton & o= ME|se SMoz 72
HZ2 vlabE DR 3 A|SHCHE HolA 22l7h Lok,
st MEY|Sse HYMoz LY 4 Y MAoHES
o3t 7| xRIEE &857|S vi2tc)

Ztn2s

[1] Morita, K, Tsuka, H, Kato, K, et al. (2018). Factors
related to masticatory performance in healthy elderly
individuals. The Journal of Prosthetic Research, 62
(4), 432-435.

[2] Y.H. Kim, J.A. Kang, J.Y. Moon, et al. (2015). Oral
Anatomy. Seoul: Daehannarae.

[3] J. E. Kim, & Y. H. Choi. (2024). Changes in activitie
s of daily living accroding to oral function in Korean
community—dwlling older adults: a follow—up study. J
Korean Acad Oral Health, 48(4), 210-215.

[4] H.Y. Yang, J.H. Shin, J.H. Ahn, et al. (2005). Influe
nce of Preferred Chewing Habit on Electromyographi
c Activity of Masticatory Muscles and Bite Force. Jo
urnal of Oral Medicine and Pain, 30(1), 45-55.

Division Temporal muscle(R) [Masseter muscle(R) | Temporal muscle(L) | Masseter muscle(L)
Bad 61.72+19.83 49.72+22.20 56.94+23.32 52.27+£26.03
" Normal 77.92+26.32 60.57+23.01 97.08+124.36 65.14+31.69
Oral Health Condition
ood 65.92+21.99 46.25+24.85 66.02+21.29 50.40+£26.17
t/F(p) 3.378(.040) 2.479(.092) 1.674(.195) 1.939(.152)
No interest in 64.46+23.69 55.66+21.67 64.88+29.11 53.35+22.29
Interest in Oral Normal 76.72+23.45 55.26+26.33 73.87+34.56 61.27+33.98
Health Lot of interest in 65.18+£24.01 50.7+£122.51 83.09+£124.03 55.18£27.00
t/F(p) 2.023(.140) .322(.726) .223(.801) .444(.644)
Regular 68.98+24.82 53.80+24.61 77.73+£95.82 55.45+25.60
Scaling Experience |lrregular 71.11+£22.62 52.45+21.76 71.64+37.07 61.87+36.86
t/F(p) —.326(.746) .210(.835) .268(.789) -.819(.416)

Table 2. EMG average for maximum occlusal force measurement

Division Temporal muscle(R) [Masseter muscle(R) [Temporal muscle(L) | Masseter muscle(L)
Bad 296.61+128.98 265.52+151.29 271.80+154.36 272.54+162.46
Normal 406.24+194.04 375.68+£219.13 377.32+209.45 360.83+188.58

Oral Health Conditi
ral Hea ondition |~ 4

288.691+139.68

222.28+141.99 265.551+86.93 207.194+116.79

t/F(0)

4.101(.021)

4.501(.015) 3.472(.037) 4.932(.010)

No interest in
Interest in Oral Normal

325.26+164.97
375.861+186.82

326.761+187.34 369.49+221.60 344.54+213.77
304.70+166.84 335.22+191.26 300.87+165.37

Health Lot of interest in 314.974+153.29 286.40+216.02 270.81+123.05 263.87+162.87
t/F(p) .971(.384) .204(.816) 1.785(.176) 1.002(.373)

Regular 341.25+181.94 300.88+202.63 301.59+157.76 283.85+166.17

Scaling Experience |Irregular 339.37+134.48 301.90+158.96 348.86+213.48 319.08+196.17
t/F(o) .041(.967) -.020(.984) -1.005(.318) —.748(.457)
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Table 3. Comparison of the Validity of the 1st and 2nd
Technical Evaluation of Filed Training Practice
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Table 1. Comparison of Core Performance and Validity

of Core Concepts in the 1st and 2nd Evaluation of Filed
Training Practice

Division Catego! st 2nd
ivisi
go I-CVI I-CVI
Learning o ) 1.00 1.00
Content Validity Clarity
outcomes 1.00 1.00
Core o ) 1.00 1.00
Content Validity Clarity
concept 1.00 1.00
1st Proportion levelant S-CVI'=1.00
2nd Proportion levelant S-CVI'=1.00
3.2 Si¥AE FHHIL 1X} 27 XA HIIHA E}
Gt dH[1l
1% f 7(|A|n47|.ododo{|)\-| Al=of| Cist 4:.47|.ok£

L 1st 2nd
Division Category
I-CVI I-CVI
Content Validity 0.83 1.00
Technical Clarity 1.00 1.00
evalution Homogeneity 1.00 1.00
Mutual Exclusivity 0.83 1.00
1st Proportion levelant S-CVI'=0.915
2nd Proportion levelant S-CVI'=1.00
3.4 Si¥AE I 1X} 2% Ef=EHIIEH E}
ST Hlw
1% B ERATIoM METIH B, HelEE, 2E
AEAX| =M M 7| MEPAH S A St ol 20, 1} S
—CVI X|== 0.91501M 2%} 1.00X|52 $H-2ot=lof <
Al2lg okt =22 HBsIYCh

Table 4. Comparison of the Validity of the 1st and 2nd

Attitude Evaluation of Filed Training Practice

T2
SH3 %

F7et o 12| g s8et = 14 S-CVI A5
Y- EetEof HS d2(g 2kt

01|A‘| 2x} 0.89%X| 2
2 H=519c)

Table 2. Comparison of the Validity of the 1st and 2nd
Knowledge Evaluation of Filed Training Practice

Division Category st 2nd
I-CVI I-CVvi
Content Validity 1.00 1.00
Knowledge Clarity 1.00 1.00
evaluation Homogeneity 0.80 0.80
Mutual Exclusivity 0.80 0.80
1st Proportion levelant S-CVvI'=1.00
2nd Proportion levelant S-CVI'=1.00
3.3 HZEAE ™GIt 1X}, 24 7|=HItEY EL
Cte H|al
17 7|5 EIIGoM FHEOR |, S&E £,
2M&g ool B M, MR 3, ME F £22 7
= A2 FHst04, 1&xF S-CVI X|5= 0.660lAM 2Xt 0.89%| =
2 3 BeE0 S ME ot T2 HEsIIct

Divisi Cat 1st 2nd
ivision ategol
g -Cvi -cvi
Content Validity 1.00 1.00
Attitude Clarity 0.83 1.00
evalution Homogeneity 1.00 1.00
Mutual Exclusivity 0.83 1.00
1st Proportion levelant S-CVI'=0.915
2nd Proportion levelant S-CVI'=1.00
4. g=
HEAG FULIL £ FYIIK|Y AT 2 sl
g, XAEIIEY, JsEolYe, elTgrtgeel BT
Zzo0| Yzsyon, B Ny X8 53t anASe T
ot BRAL SUYIIKE BEEI|S vl
EoEs
[1]1 S. J. Kim, M. J. Kim, J. Y. Yang. et al. (2017).

Study of Clinical Practice Standardization in Dental
Hygiene. J Den Hyg Sci, 17(1), 1-11.
[2] https://www.law.go.kr/IsinfoP.do?IsiSeq=255811 &vie
wCls=IsRvsDoclnfoR#
[3] G. J. Park. (2023).
Rubric Performance Assessment
Hygiene Management

A Study on the Validation of

for of Dental

Process. Busan:Dong—Eui
University. Master’s thesis.

[4] S. H. Kim, G. W. Jang, M. J. Kim. et al. (2016).

hygienist’s

Development of national-level dental

competency.
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Effect of cardiac arrest outcomes on willingness to
perform cardiopulmonary resuscitation
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<
The willingness to perform CPR by layperson is affected by the patient recovery, the rate
of performing CPR can be increased as the possibility of recovery increases. Therefore,
this study attempted to clarify willingness to perform CPR according to the outcomes

from OHCA.

1. Introduction

Korea, 8.8% of
out—of-hospital cardiac arrest (OHCA) got survival to
discharge, 5.6% of OHCA
neurological conditions (cerebral performance category,

According to the Statistics

recovered to good

CPC=1 or 2), and 'gray patients' who survived with bad
neurological conditions (CPC=3 or 4 or 5) was 3.8%p.

2. Study method
2.1. Study subject

This study was conducted by interviewing a total of
200 students randomly extracted, 100 paramedic
students, and 100 non—paramedic students at a
university, who were fully understood by receiving
face—to—face guidance.

2.2. Study method

From September 9-13, 2024, 200 university students
were surveyed in condition of thought experiment and veil
of ignorance on the willingness according to the survival
periods and the cerebral performance category (CPC).
The collected responses were verified at the level of
p=.05 and analyzed by Pearson's X2 using SPSS 22.0
for Windows(IBM Inc, New York, USA).

3. Result

There was a statistically significant difference in the

willingness in over 1—year survival with 100% in the higher
grades and 97% in the lower grades(p=.01), and the
willingness was differed more in the CPC than the
survival period.

4. Conclusion

The effect of the outcomes of OHCA on the
willingness was limited, however, the longer the survival
period and the better the CPC, the greater willingness to
perform CPR by layperson.
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7|ze| Ct2MEY JIHe 7t gatol 2AEctE EHAol EXisict 2 =2odAMes X
YEE EESI H|OX| HHdotg CIRMEY St SHo|EE|E 7|HE F etstoh
1. M2 2.2. A7 HHE
22 7% 2ofollA| 3ikel ZIE 222 =(Point Cloud) = Aol dY2 o532t ot [Figure 1],
£ &gt X" E2 BIM, AIZ Mt 7|& So| gutsh| el ZolE S2I9E Ho[HE Y[z, £ T o
oA Qe JB{Lf, A7 DIMOIAM AH| MS3F 9%, s Ho|AE FMolo] CI2MET M52 vluwsiich
AZHE=o| Ji% Sof wel ZOAET| BESIL}, 25| =7 Case 12 A Z2IE ZE}=0| thsll Voxel Grid €10
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Uniform Sampling £)2 N ZQIEo| ZFYUsH MEE 2 Otz 2&Esks slo|=22(= g4t
o, 22 Zo|= ghalo|cHd, 2], sl wAle pxxoz Voxel Gride= & 37|9| HXIE 7|&E2x2 ZAEES I
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e ZIEE Aldo| &F35tyct. Fiaure 1. Research Flowchart
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Table 1. Downsampling Efficiency Analysis
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Table 2. Quantitative Evaluation of Geometric
Accuracy (RMSE and C2C Metrics)
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oMol thFE1 Uck 2 AFo|A= PAN(Polyacrylonitrile) 7|8 Li=MF =gl 27| =
E{E MA-HMZtstod o|AtstEle E2 MsS Zelsiqich Ad Zaf o] MEsele 371 & CO
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2 A= EX} 78| PAN(Polyacrylonitrile) S &+ A E DHY HEIAEH F5 30 W), 2B|el2|~ 28
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0O, H7 582 Asoz Hxss s 2oz o) 2 RE 2Ol H2lE 10 2 MFSICE AL F = Fol

7t At SL=EHM L7 el 2 R Tl FY = At

Med= al oy -
2. dRHA = 7| HiA TFES AMHESE 30%, 25 25C2| FZ0|A] 4
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PANS| =4t w0l = S8712l USRZICONZE B gyoioiom) siMml M8 Figure 1 2201 =24 oF 200~400
ZEX5H0] CO, 2k HMIIM ASatg 2 2452 R weolo| Holst LirASa sfolgoic)
o2 P55t F&F EM S LIEPACE ESE Ol E Sall A
AE Lo Re U Lol =& fdst A1) o3l
MU 2=E gMsi] 2 H|xHMD =82 2T
%= UCt olEfst =M EME2 J|A 2RIt HF HAS
=l afsto] ofAtetERA2f HiFE =hM 2 &l FelsH &
ZECh oSt |72 2 AFoM = O|MEIEIe: & M5
gfAL PAN LM 7 Bl EECls S7] M3t
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= PAN(Polyacrylonitrile) 7|8t EtSt L7 ZEE XZstod O ds& gelst, 371 &
O|AtstEFAE EO| A} St

1. ME 7 EM ZF k20| g AIck2,3]. UreaZt E7HEl PAN

Aolo] BiR o2 of x| 97} Z7tstn] o|AlsiElAs gt MG M7| WAlsto 22 LM F ZEE 37| 22172
Mol BT Ol 7|5MstS JiEAlz o] sz 4y T1H1200 B, 200107250 C StollA 1AIZE Sof ehgst X
ENAIOI . oteisr2 olFIch x|k 20154 ma| 7| gmo|  EoIRE
MZAsgion), Be 2o} et ol ET 2HEo0 M3xo=
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Capture) 7|&1} CCUS(Carbon Capture, Utilization, and 7ol 2Zo| st v|EHEO| SIISIEE =Helsidd
Storage) 7|&0| s o= A HA|=[ACH Ct. Etst 29| LM F ZE= et LM 7 ZE o] HIsH

ofal 7|gte| E&IK|= O|AtEIEIA MENAM B} & M| O atatErA: Z=E M50 258 Aoz o JEct
ot offl ZYZ QIsh &AL MIE Soh H|EM St
S =228, stetr obd Mol WolX|= EM 7t UACH 1], ESH 2.3. &% M5 |1
oIl Ralist =M SXEM AU 7] HetE 2t MES L2 O] AMEtERS S =7} 5000 ppm @l LH =l e ofof|
2M 7 3 2370 ofz{gol Ut LEZ2 WD 27|12 28| AlZIo]| 2 o|AtEIEIS =&
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2. A7 HE TR R
2.1. PAN 7[g} L= MR El5} s
UreaS Z&t5t PAN A2 Elstsln Ao X277} £ Figure 1. COz adsorption performance of PAN

ol=|o] O|AlBlEIA BE 582 BIIAZ £ Yo, Ebs} nanofibers before (black solid line) and after
oM Mol H|EHEO0| S7}510{ O|ASIEIQ} LiLA carbonization (red solid line)
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Table 1. Changes in knowledge, attitude, and behavior
scores before and after education”

) Pre-test | Post-test Effect Size
Domain p-value
Mean+SD | Mean+SD (d
Knowledge [14.92+2.15[17.20+1.32 1.06
Attitude |3.55+ 0.49[3.96+ 0.44]| <0.001 0.58
Behavior [1.18+ 0.38[1.41+ 0.45 0.8
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Table 2. Changes in Correct Response Rates for
Oral Health Knowledge Items (N = 51)

It Pre-test |Post-test /
em N(%) N(%) p-value
Consuming sugary foods
increases the risk of 44(86.3) |49(96.1) | 0.063
cavities.
Brushing in the morning
and before bedtime is 37(76.5) | 47(92.2) | <0.001
beneficial.
Brushing with a circular
(rolling) technique is | 16(31.4) |48(94.1) | <0.001
effective.
Fruits and vegetables are
less likely to cause tooth| 30(58.8) |48(94.1) | <0.001
decay.
Eating sweet snacks after
brushing can still lead to|26 (51.0) [47 (92.2) | <0.001
cavities.
It is important to brush 36 (70.6) |46 (90.2) | 0.001
all surfaces of the teeth.
Parental supervision of
children’ s brushing is |40 (78.4) |47 (92.2)| 0.004
helpful
Tooth decay is caused by |5 gy 3y 150 (98.0) | 0.063
bacteria
Bacteria feed on sugars
and produce acids that |38 (74.5) |47 (92.2) | <0.001
cause cavities.
Brushing three times a day 29 (56.9) |45 (88.2) | <0.001
is good
Brush|nglteeth three times 03 (45.1) |42 (82.4) | <0.001
a day is recommended.
Vegetables help clean the 20 (39.2) |44 (86.3) | <0.001
teeth.
Skt

[1] S.L. Lee (2018).

related

Analysis on educational activity
health
guidebook of the nuri curriculums. Journal of the

to oral contained in teachers
Korea Convergence Society, 9(5),105-111.

[2] H.K. Kim, S.K. Yang, S.S. Lee, et al.(2023).
Health Education 2nd.
195-204.

[3] Y.H. Jeong, J.H. Park, M.S. Cho, J.E. Ha, M.J.Kim

(2017).Improvements in the performance of oral

Oral
Daehannarea published,

hygiene according to the contents of oral health
education for preschool children. Journal of Korean
Society of Oral Health Science, 5(2), 22-27.

[4] R. Kim, H.S. Kim, S.M. Bae, H.J.Jeong, H.J. Kim
(2024).
Satisfaction after Oral Health Education using Video
Media: For Implant Patients. Journal
Society of Oral Health Science, 12(2),

Changes in Dental Plague Index and

of Korean
48-54.
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Figure 1. CNN-LSTM Model Architecture for
Multimodal Biosignal Analysis
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Monthly Carbon Footprint Variations in Ready—Mixed

ik,

oflM H== TZ 25-24-150 H =<

4 2B

Al

F

o
—

=
1o

oF-
i

|

T

M

%0
k-

fuy

ofl

—

5|
N AtE EME

t

(i)

k

S
=

A A

tod, AlG

o

2l

ol 7|
Hligfoz ¥y

245
==
FEZ|2t SE7|of

=

=

Table 1of L}ERHRACE

=

=

Table 12| O|0|E{
Figure 10f| LIEHH Z3} M| &4

A=2l tF=0l
= 24 ojahollA

n

=
g, OUXIALEE, = At

2H ojolH

=]

A
puf g

b

E
i

an
=

of[LAX| 2b|et o

O Z3, A

=L

el

o

M &2l EtaLXt=0|

I, ABME 23EE

°

A
g

K

=2

MM A2 dE

b

S
=

FAI

S

301.62 kg/m3(8&)ollA =t 319.62 kg/m¥(128) +&E=2

AME, O M= Dol A

= |

SHAIl

==

AL

I

Tl

<

[=)

21

A

=

tel= SE7I(12&8~28)oll

A5t Sl A|lHES| AL

o

o]
g2fo| 2

2lO[OfAl] AL E & H1S0| SIU2L), AIHER}
5|2 A|HIE A}

S

g, ollqx| & el

(=)

g 5ol w2t g2, ol

of A

I=3

=2

Cputp=t
=

==
o
Al

X0
ur

o
100

]

-

N

0l
0H

2 0[%7|

—

[

Aol Af LEER
AMoz ciE dTE e A

i

=

o A& 5

X

1

H, Table 10l Fa|=l 24 Ho|&

&

=]
er

oc},

F

S
er

F

E
il

off e
Z32|E A

EAS
=)

AN
E

=7
s

o
=

=

S

e

ct.

AR

(o2]
FE o

A

{5H

(=]

S
247
=

Figure 22} Figure 32

~
kgCOe/m*s ZE &of

ofl
- 132 -

it
=

AE FHEIE |

=

C|ol

1

-

C|YAE ZFE[E K|

F

[<)
—

150mm)S =

Hlolef Aloll 7|
AlH| 2f|c|a
of o7+ Ak o] E]



20254 otxZ 2 ME

HASHS

=]
o O~

ot

=

A

il

I A — |

| AFOH

IOk

EE T4

= 1

Mo

<)

IOk
OH

=
=

Table 1. Monthly Quantities of Material Inputs, Energy Consumption, Water Usage, and Waste Generation

I . Input and Output (Unit/rm)
Classification Unit o T Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | O | Nov | Dec
Cement kg | 195.91 | 159.03 | 130.66 | 155.53 | 172.06 | 199.31 | 230.48 | 177.74 | 221.75 | 222.28 | 227.65 | 240.48
GGBFS kq | 20.68 | 1639 | 17.85 | 209 | 2661 | 16.26 | 9.61 | 17.20 | 19.36 | 1889 | 19.08 | 6.48
Fly Ash kg | 51.00 | 5092 | 49.65 | 3463 | 47.53 | 41.93 | 4680 | 48.44 | 4523 | 4855 | 46.26 | 51.98
Viterials | 920 Cement | kq | 3893 | 8146 [107.48 | 94.18 | 5950 | 50.12 | 18.47 | 5824 | 1599 | 1664 | 2272 | 2068
Coarse Aqgreqate | kq | 827.47 | 82551 | 816,87 | 820.78 | 823.18 | 827.71 | 825.37 | 827.24 | 823.00 | 817.90 | 793.83 | 783.57
Fine Aogrecate | ka |1,024.87]1,019.87]1,033.96]1,020.13(1,022.77]1,022.71]1,045.07]1,040,08]1,054.99]1,059.14]1,069.25[1,073.77
Chemical Admixture| kg | 207 | 209 | 213 | 215 | 213 | 217 | 213 | 210 | 212 | 214 | 217 | 218
Product Water | ka | 111.22 | 113.27 | 11967 | 117.79 | 111.85 | 121.05 | 117.73 | 122.65 | 117.97 | 110.75 | 117.24 | 117.53
Erergy NG w | 028 | 020 | - - - - - - - - [ 001 | 021
Flectricity _ |kWh| 417 | 399 | 225 | 234 | 1.83 | 248 | 210 | 255 | 182 | 176 | 218 | 3.0
Groundwater | m* | 0.01 | 001 | 002 | 001 | 001 | 0.01 | 001 | 001 | 002 | 002 | 0.01 | 001
Water | _Industrial Water | w | 0.10 | 010 | 010 | 0.0 | 010 | 0.10 | 011 | 0.1 | 010 | 009 | 0.10 | 0.11
Tap Water m | 0.01 0.01 - - - - 0.01 0.01 - - - 0.01
Waste | Wasted Concrete | kg | 049 | - | 391 | 207 | 276 | 229 | 031 | 351 | - | 301 | 307 | 376

GGBFS: Ground Granulated Blast Furnace Slag; LNG: Liquefied Natural Gas
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Figure 1. Monthly Characteristics of Binder Usage
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Figure 3. Monthly Carbon Emissions by Binder Usage
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F20| olxl= GEgS metstod shaAbslo| Eot 2 MEAIZ|OA Stoh AFiAR Mg, F
7|, B XM HFs5t A= FEHo|EFol o4 223H S Ao R SIGIct MTAER AL
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ZHe 3P ECchks IX|gh 220| PTSDECH =2 LIEHGCH M, SE0|EFel o{del 20 oY,
HF7(24a PTSDZt 920l olxl= G&o|M HF7|Z2H0| Hot=lX] k245, PTSDIt =258 <
20 ™™ol wololst &S n|x= Aoz el=Rlct ol 282 HaA7|=dl PTSDE
U2AZ|E m2io] Weste] ERAIEO| FHFSHE X7|FE olSof thE A sratEz ol
Zeste AlAfsicin 2ok
1. M2 HAFta2 M2, 471, 32 XYoM AFstl e =
ssiojmoio] AHAH, = Amur maiojo] wx  CHOIEFE ofd 22388 tiaez SiCh B0l 2 3
S5 So| mEEol ALES QAN AHOZ moia 4 ol AbEl 0{ SR 30Ch7t 24.0%, 40CH7} 38%, 50CHO|A!
Rlo0i ol2{st ol AK Alzio] =stolgFelel Malpz Ol 38%E HEHICL
o g2 EHohAE A ol ol Al deke2 27|
ofabet 4 glch, 21, AT=T
SttolgFolg taez 5 Ao 2fstH SEHo|EHod Qe AEAXMETE= Weiss & Marmar(1996)0] 712
Mol 30-40% MEJ} 922 AHIsls oz BEst 3t IES(Impact of Event Scale-Revised)® =&
T T UEALS|O Al MEV|ZI0| O ZOojE4E 22 Ch ol M= 2228oz PMEQlen] "= azdof of
=ato| O AzZFEICHS 8 EEk 23to|etEolol sl MZtskx| ebe=ct, A O ZHo| Mo, L
13.5%7t RUBSS ZES Mo Yok wostm ¢ L 7IMNE ATAHL =HEOY S8 UM
S 0| 0|REE AMZE ofH2(29.2%), MAEH-HAX x| E(Cronbach’s a)= E2l0H .89, E2}
Hsto|L}  FOf [H2(26.6%), QU221 DEME 2 LIEtSCt 2285 = CES-De 23 ZITo| ot 1
(15.0%)012t 1 SEEBIRCH BRI E, 2018). AAEZT Sof U2 AR ASAATANMH)Y)
2 ol7e =oolgFoloiMel oasasa e og N MEGHASH, &=E CES-D= =M
of NEZ AHET oAEAEZAJL £20| 0jxE (1993)Jt E&E358 240ICH LML X &= Cronbach’s b
Yarg motstol BEAIE0l Boh & MEM DA @ - oon HEEE
Ct.
2.3 Atz 24
P - A2 E4Mofl= SPSS 26.0(Windows&) HE S
Ch. g, EFHA 52| 7|&8AHE, mols &t
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Table 1. H.j-’r—%°| 7|l&3A

Variables Min Max M D
PTSD 0.00 | 5.00 | 2.36 .90
Depression 1.00 | 5.00 | 2.78 | 1.25

3.2 PTSD7} 22

of o|xl= g

[—
& HpeE, PTSDIF 220 o|x|= &2 Table 2. 2}
Zrt.
Table 2. B Ql, PTSD7| £20f o|x= H&t
. Estimate F R?
Depression
B B
Age .09 .06
Residence duration -13 | -.11" 17.28 | 27
PTSD .30 25"

"p<.05, "p<.001

4. =0 2 2

X, PTSD2t 22| Hgio| S8 3Pk x|t
20| PTSDECt &7 LIEfL} SEto| 25Tl 0{M0| Sh=At
slolM 20| U= MEfollM Mobrta s H2E LIEH
Ch. M, SeholEFol ojde| 220 o™, HF7|zkn
PTSD7} 220l o|xl= d&kollM HF7|2H0| dot=lXx| b=
T8, PTSD7t 2255 <20 3™E0|1! wolo|sh G
2 olxls AR =el=glch ol ?28 dAIF =
PTSDE &aAl7|E 30| 235t HF7|7ho| 2efEs
£ 20| HoxlE Az 2 nf =7|ol| o|Soll thet Fal
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HMI|RksAE AlRo| &l Eol wel MI|XSA 8 Ms7| A7 2M £ so{Ltd Ut
E35] M7 A A0 222 ¢ LSt 40|t wW2iM & =20A = Co-simulation
S St 2H ALzl MS7] 28 24 7|#HE MAISHUCE

1. ME Table 1. AA Apgt
x| = AH| = Me 1z = Z= 0] i = K
|2 EtHfE A, MR 02 5 7|EL W72 X3 Parameter Unit Value
A CHst sHAI7} X &EXMo 2 LIEtL| w2} =2 M7|As
[O“P;HF 4I_P IMIF P LPF [Oﬂ] ; Pl :5 r |I b =2 (kW] 200
At AR 2 Zo=2 MESHD UC[1] MI7[ASAe] 8%
e e ) E3 [Nm] 1,200
Lok S8, 280 2ol S80f IetEX| &2 o s[1n @
N
tF.[2] ol2ist S0l wat HolmAst 22 S8 M7|Xt [RPM) 450
Sxjoll et 47 oMol FotxlD ek S35l TSIl ke forn! 180
282 HE7| 4ol 2lof o FRsict 12l 2XSY eren 2520 [rom) 180
of %% HMEv|e| a8e AMslse T o MASCL il [mm] 08
oM 2 =2olM= 2ofEel 28 AAY HMAIZE 2l
2DL — <] -Sj i
Ansys l\/l_axvvell : D2} Ansys Motor—CAD2| Co-Simulation Table 2. A AlLl2|2
2 0|25t0] A8MI[HAE 200kWE IPMSMe| 2 EM
of = 58Y 2AMS FMFIHC) Description Time Distance Speed
Typical city
ubDDS drivin 1,369s 11.98km 31.52kmh
2. BB o
conditions
2.1. 24o|= Typica
high
HWY gnway 7655 | 16.51km| 77.73kmh
conditions
under 60mph
High
Acceleration
US06 | Aggressive 596s 12.8%km | 77.8%mh
Driving
Schedule
Figure 12 X EMol| 2 2 8YW 2Ms fIst 83 72
&% IPMSM ZHo|ct, QX2 Neodymium A S At

<

. o O Mooy I™HX Fo{}t & MA Fo{+= 30PNF16002 At
Figure 1. 34 tief =2 51T Table 12 SHA{DTO| MM Aj2tS LiedCh
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ol 2XMAEM =2 82 Eolch Ty AX FM7)
ASAE MS7| M Aol Dag ZAET| Lt =3
& 3} AX[SHA] 22 5= QUCh Wt 2 =F2oA H A
gt Co-Simulationg 0|&¢ct 28W &4 7|H2 S5l 2
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M= M2 =X o3 A 23 ok AldoflAM FAInF ZeHE o8 H&ll T oFHAILD /E 247t
stolg|2ict olof o] =RoM= dl3 REo| #+x& oYM el FX|22| a8M gas /st 3
°| & M5 "rlE rdst{n s
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Glocal Conversion of Neighborhood
Bookstores in North Jeolla Province

— Strategic Design for Strengthening Regional
Identity and Building Global Networks

This study aims to find a strategy to secure global
expansion capabilities while maintaining the unique
cultural identity of the region by applying the concept of
glocal, which means the convergence of globalization
and localization, to neighborhood bookstores in the
Jeonbuk region. Neighborhood bookstores in the
Jeonbuk region have been functioning as a complex
cultural platform that supports local people's cultural
enjoyment and learning. It also serves as a community
hub and has contributed to cultural reproduction,
strengthening the overall diversity and autonomy of the
local independent publishing ecosystem, and the virtuous
cycle of the local economy. However, in the face of the
challenges of digital transformation and the need for
global connection, this study A strengthening identity
through the development of local cultural records and
publications A securing domestic and foreign direct
transaction networks through the establishment of online
malls and multilingual SNS channels A Designating
representative bookstores by local governments and
preparing the foundation for operation of cooperative
networks A The development of a 'bookshop tour'
program linked to farming and fishing village experiences
was suggested as a major strategy. If neighborhood
bookstores in the Jeonbuk region establish a glocal
model in which local culture, tourism, and publishing
grow complementarily, it is expected that they will be
able to play a role as a cultural reverse link between the
region and the world and as a catalyst for sustainable
development.
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Study on the application of Al technology in WSN.

Eun Hwa Kim”~
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Intelligent Integrated Monitoring System for Worker Safety
Management in Confined Spaces Based on VMS and
Multi—-Gas Detection

Joon—-Ho Cho”
"Professor, Department of Electronics Convergence Engineering, Wonkwang University

2o
This study proposes an intelligent integrated monitoring system that combines Video
Management System (VMS)-based intelligent control software with loT-based multi-gas
detection sensors for comprehensive worker safety management in confined spaces. The
system integrates real-time video surveillance, Al-powered object detection, wireless
access control devices, and multi-gas monitoring to provide a holistic safety solution.
Experimental results demonstrate that the proposed system achieves real-time processing
capabilities with 92% accuracy in worker detection and 95.8% reliability in gas hazard

ol - ot bl gete] SR Y ES

detection, proving its effectiveness for industrial confined space safety management.

1. Introduction

Industrial confined spaces pose significant safety risks
to workers, with incidents often resulting from inadequate
monitoring systems and delayed emergency responses.
According to recent industrial safety statistics, confined
space accidents account for approximately 15% of all
workplace incidents, with the primary causes being
insufficient access management (35%), safety regulation
non—-compliance (28%), and lack of comprehensive
monitoring systems (22%).

Traditional monitoring approaches typically address
either visual surveillance or environmental monitoring
separately, creating gaps in comprehensive safety
coverage. This study proposes an intelligent integrated
monitoring system that combines VMS-based intelligent
control software with loT-based multi-gas detection
capabilities to provide real-time, edge—based processing
for both visual and environmental monitoring.

2. Proposed System Architecture

The core system is built upon a Video Management

System (VMS) that integrates multiple

network—connected devices through unified interfaces
including TCP/IP, UDP, SNMP, HTTP/HTTPS, RTSP,
Modbus, and WebSocket protocols. The equipment
integration server facilitates communication between
individual device processes and the central server using
TCP/IP-based proprietary protocols, ensuring reliable
data transmission and real-time monitoring capabilities.

The wireless access detection system provides
through LTE
connectivity for server—to—relay communication and
900MHz
communication. The system includes 2—port digital 1/0
and RF
underground facility coverage.

comprehensive  entry/exit monitoring

frequency band for relay—to-relay

configuration amplification modules for

The loT-based multi—gas detection system integrates
customized gas detection sensors compliant with
industrial safety standards, monitoring CO2 , CO, Ha S,
and O. levels with real-time sensor data transmission
and automatic alert generation when hazardous levels
are detected.

Figure 1 illustrates the overall architecture of the
proposed intelligent integrated monitoring system. The
system consists of four interconnected subsystems that

- 148 -



20258 ot o2 ME ZAFSS

ot

=

work collaboratively to ensure comprehensive worker
safety management in confined spaces.
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Figure 1. Overall System Architecture

3. System Operation Flow

Figure 2 presents the comprehensive operation

flowchart of the proposed intelligent integrated

monitoring system, illustrating the decision—making
process and alert generation mechanisms.
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Figure 2. System Operation Flowchart

The system operation begins with initialization of all
subsystems, followed by parallel processing of video
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analysis, access control monitoring, and multi-gas
detection. Each subsystem performs Al-powered object
detection, entry/exit detection, and gas level analysis
respectively. When abnormal behaviors, unauthorized
access, or hazardous gas levels are detected, the
system generates alerts and activates emergency
response protocols.

4. Intelligent Video Analysis Algorithm

The system employs a TensorFlow framework
optimized for ARM Core environments, providing robust
performance in challenging industrial conditions. The Al
module utilizes deep learning—based key—point detection
with angle—based real-time recognition capabilities,
enabling accurate human posture and movement
analysis. Object movement analysis tracks worker
movements through real-time comparative data, while a
TensorFlow—based Single Shot Detector classifies
various object types and scales for comprehensive
situation awareness.

To address computational demands, the system
minimizes CPU-intensive pixel-based operations through
Deep Learning Object Detection methods optimized for
edge computing. Model quantization processes generate
efficient  ARM

deployment, while lightweight architecture techniques

optimized  weights  for processor

maintain detection accuracy with reduced computational
requirements.

5. Experimental Results

Table 1.
analysis of the proposed system against existing

presents the comparative performance

monitoring solutions.

Table 1. Performance Metrics Comparison

. Proposed Existing Existing
Metrics
System System A System B
Obi .
bject Detection 99% 78% 82%
Accuracy (mAP)
P ing Speed
rocessing 5pe 28 FPS 15 FPS 20 FPS
(Real-time)
Alert Response
. 2.5 sec 8.2 sec 5.1 sec
Time
System Upti
ystem Tpime 99.7% 94.2% 96.8%
Reliability
False Alarm Rate <0.3/day 2.1/day 1.5/day

The system was implemented and tested in actual

industrial confined space environments using
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ARM-based edge computing devices with TensorFlow
A with
industrial partners including KT Corporation, KT Estate,
and S-TEC demonstrated

improvements. The video analysis achieved 92% mAP

optimization. three-month field validation

significant performance

object detection accuracy with 28 FPS real-time
processing and less than 0.3 false alarms per day.
Access control monitoring showed 95.8% entry/exit
detection accuracy with 99.2% communication reliability.
Multi—gas detection achieved 95.8% monitoring accuracy

with sensor response times under 15 seconds.

Table 2. Multi-Modal Integration Performance

Video Access Gas Integrated
Qassificati : ' €g

Analysis Control | Detection Performance
Accuracy 92% 95.8% 95.8% 94.5%
Response

2.1s 2.5s 2.5s 2.8s
Time
Reliability 99.5% 99.2% 99.6% 99.7%

The integrated system maintained 99.7% uptime with
2.8 seconds average end-to—end alert generation time
and 85% resource utilization efficiency. Field validation
results showed prevention of 15 potential safety
incidents, 60% improvement in emergency response
and 25%

compared to traditional monitoring systems.

time, increase in operational efficiency

6. Conclusion

This study successfully demonstrated the effectiveness
of an intelligent integrated monitoring system for worker
safety management in confined spaces. The system
achieves real-time processing capabilities with high
accuracy across multiple monitoring modalities while
The
integration of VMS—based intelligent control software with
loT-based

comprehensive safety solution that significantly improves

maintaining low latency and high reliability.

multi-gas detection provides a
worker protection in hazardous industrial environments.

Future research will focus on enhancing system

performance under extreme environmental conditions
and developing advanced predictive analytics capabilities

for proactive safety management.
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Table 1. Multiple linear regression analysis results

B Std. £ Beta i D VIF
Q1  0.077 0.026 0.069 2.906 0.004 2.053
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Q5 0.358 0.022 0.379 16.501 0.000 1.928
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Q7 -0045 0036 _-0024 -1 255 (0210 1. 342
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R Square= 0.716
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Table 1. Demographic Information
. Cumulative
[
ltem Frequency Ratio(%) Ratio (%)
Male 33 32.4 324
Female 69 67.6 100.0
P/S 18 17.6 17.6
H/G 18 17.6 35.2
F/A 27 26.5 61.7
M/S 16 15.7 77.4
O/P 23 22.5 100.0
Public 56 54.9 54.9
Financial 20 19.6 74.5
Service 1 10.8 85.3
Manufacturing 1 5 14.7 100.0
X% P/S: 7|2/, HIG: QAANER, F/A: MB/20A, M/S: oRAIE/SY, O/P: *“"* 2%

% Public: 337|#, Finacial: 150* Service: AH|AY, Manufacturlng A=z

A(PCA) 2=

Table 2. Principal Component Analysis

Factors C.L. Comm. Eigen. V.E.P
TR1 .868 .802

TR TR? 205 679 5.418 12.4
FA2 910 .849

FA FA1 .851 739 3.541 21.8
FA3 .786 .700
EM1 .900 .817

EM EM3 .881 .800 1.366 18.7
EM2 .652 .522
AP2 918 .852

AP AP3 912 .838 0.675 22.6
AP1 .831 714

X TR IR, FAD SEY A, EM: ZE2 72|, AP 283 [AR

¥ C.L: 221424z, Comm.: 354, Eigen.:

Table 22| A Z1lol|Al AP 22!
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Table 3. Model Fit Measures

= Table 32} ZcC}.

Model R R’ adi R F P

1 663 440 392 913 | <001
=M Z1fet Zo| FFMpel 50 st SEHSS
of HYHE 44.0%= LIEHSH, =FE ZFATcs

petel sseteliesl 3 =22 RS

39.2% = LEFGCE :LEII FEHZ2 9.130|11 P-gfo| 7
o|=F 0.001 7|ZLE & ATo|AM HAlSHLL %‘E AT
@2 SAEcE °°I§F AO R gkt & Ach

Cts3[ 24 2ot 3| A 52 7ol 24 ZAof= Table
42} Zch,

Table 4. Model Cofficients
Estimate SE t P

Intercept 1.6714 0.5603 2.983 0.004
TR 0.2171 0.0987 2.199 0.030
FA 0.6082 0.1044 5.827 <.001
EM -0.0977 0.0693 -1.411 0.162
AP -0.1074 | 0.0586 -1.833 0.070
JOB

O/P-M/S -0.4806 0.2220 -2.165 0.033

P/S-M/S -0.2008 | 0.2360 -0.851 0.397

H/G-M/S -0.3912 0.2349 -1.665 0.099

F/A-M/S -0.3696 0.2181 -1.695 0.093

Table 42| CHS2|7124 23} FASEHY M) el
& 0.001 7|&0M SHMLE (+)o Foldoz LIEtRt
1, TRAIZIE)= FelF 0.05 7[F0lAM 2K+)e| 7oA,

AP(2IEX FAME)EZ ReFTF 0.1 7|&dIM 5(-)el =e
Sdo 2 LIEIGCE Ol= FARF TRO| oI5 Al =0 f
gt +=840| ZoX|l= A 2lo|str, AP= ZOEFE

| 23521 SolX|= Ag 2lo|sich =, Q2RI Rte|
| i,

g xjoix}
12t RARYO| FolESE S84

(-.04806)2 21 US0q, H/G(°|A+/’<E') 2 F/AMS/2
A) ol chaiAf % |5F 10% 7|&0IM SHHCZ 7
ofst E2 +84(-0.3912, -0.3696)2 = H2=Z L
EHCh gHd p/S(I=/HE) Mo thsiMe= =2

=
2 10 AKX SHHSZ FolsH| b2 A= LIERT

0

—_

=2
S

0z

-
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molof shyx oz A=Yk SHARO| RUck. wald o
2t SHAIE Eetstn, o1 REE 1 SHX|EE Clhtslet A
slo|c}
=S

[1] Davis, F. D. (1989). Perceived usefulness, perceived
ease of use and user acceptance of information
technology. MIS Quarterly, 13(3), 319-340.
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Table 1. Results of the Delphi Analysis

Selection Factor

. Employment linkage (possibility of
employment after training)

Mean| CV

4.75 1 0.12

Job relevance (alignment with personal

. - 4.68
experience and competencies)

0.14

Practicality of training content (applicability|

to workplace) 4.60

0.15

LEcts] stz 3 =L EY
4 Reliability of the training institution 4.53 | 0.16
5 Training cost burden 4.45 1 0.13
6 | Accessibility of training time and location | 4.42 | 0.15
7 Provision of reemployment support services| 4.38 | 0.14
8 | Inclusion of digital competency training | 3.85 | 0.22
9 Psychological support services 3.72 | 0.25
10 Certification and qualifigation acquisition 365 | 0.28
after training
28 ¥ Ao
AT 23, B2 TEE 7IHK| o M Ll(F Y
AN, 2R Mot s W82 A8d, FHT|Ee| Al
£, wsH| fE nF AZREA J2A MFE X AMd|
A HZ o) B FY AAMD 2T Metdo| nsntY A
H Al 7t 225 @olez LEtgen], 1S g9 A8
A3 EEHT|2e| ME[E ESE SAlE= A2 2 =el=Act
S S| BE, AlZREA H2M, MFY XY ME[A
HE oif= =3 &#ofel Fe Mok eolez M=ot
olof w2t wsEH 2 Al 7| AAHE oty T, SHEY
s dA, us T2 Y MY ZE 8 X[ =oiet 7
st I 29, AAM! MF Y X Mu|A MBS0l 2F
=t
&t% AHP(Analytic Hierarchy Process)24 & Saff &4
20l ZH MY ZeEE ZIotl AE U AE FE
AT 2Asto] MFY WsEHIY AEMS Hilste
grobs T &ESHIA} ot
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[2] M. Yun & H. B. Kim. (2022). A study on the
re—employment experience and policy perception of
middle—aged and older adults. The Korean Journal of
Local Government Studies, 26(3), 11-35.

[8] Y. S. Na & D. Park & S. W. Kim.(2013). A study on
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middle—aged and older retirees. Korea Research
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; Set units to millimeters

G90 ; Absolute positioning mode

X0.0 Y0.0 Z0.0
X0.98 Y0.17 Z0.03
X1.88 Y0.68 Z0.06
X2.6 Y1.5 Z0.08
X3.06 Y2.57 Z0.11
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X3.0 Y5.2 20.17
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X34.47 Y-6.08 Z0.97
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M2; End of program
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Table 2. Path Performance Comparison

Total )
Measurem Missed
Travel )
Method ) ent Time Measurement
Distance )
(min) Rate (%)
(m)
Manual
145.2 38.5 7.5
Path
Optimized
118.6 29.3 0.0
Path
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At M2 Zd 7]

2 &
=5 2iT glol E0IS Halet BF Alzke
L =

tEfLE 2eF o & 8%ol2ks A

6. 28 2 &3 o atgk

2 APolME ROM 222 AH5 9 S 23t Z=2
F| M3t FE|2YH 2 MAlstLL, 0| 7|82 Z AX| G-code
MM 3 Mg ARIE Si B84 sae ASsIgCh g%
ol= &mf, ctE 22X 2t &Y 22 13stckE TSP 22
SH& =M, AAIZE EHOlE 2l 2 etd dZo M A
& ¢me|E F, AN, £of 2o e 5y M
ISR Ay, Mur oo gbMA MR 57| 5 Cciekst 2
of Mg ol So| ed oz el
References

[1]Laporte, G. (1992). The Traveling Salesman Problem:
An overview of exact and approximate algorithms.
European Journal of Operational Research, 59(2),231—
247. https://doi.org/10.1016/0377-2217(92)90138-Y
[2] Mohan, R. E., & Jha, R. K. (2018). Path Planning
Algorithms for Autonomous Mobile Robots: A review.
Procedia Computer Science, 133, 76-85.
https://doi.org/10.1016/j.procs.2018.07.009

[3] Zlatanov, D., & Bonev, I. A. (2003). G-code
programming for industrial robots and CNC machines.
Proceedings of the 6th International Conference on
Advanced Manufacturing Systems and Technology.

- 189 -



W
H

i[d
41
ol

101
<

Tor
lHo
Mo

Jor

F

HEPA| AR X ofof CH

=]
o

=

ool &

gl

<

7o
<0

—r

ol

$-
K
@
ol

040
Tl

KiDon Park', Moonsoo Shin®*
'Dept. of Smart System & Management Engineering, Hanbat National University
2*Professor, Dept. of Industrial & Management Engineering, Hanbat National University

cooling system control

gl

Design of a universal thermal climate index—based reward
function for reinforcement learning in outdoor evaporative

o AMA

o}

"

OF

=]
__on_

SH Al
=

=

(universal thermal climate index: UTCI)&

o4 AtEAtel & 3

k= SAlofl o

S

t

=l

=8 3o

s
A

A5

ol

H

Toll

i
=]
Hr

Kio

i
)
ol
<
KT

M

4

=
=

decision proess: MDP)E H otstl, AlZello|Md 2ol O M

al
=

L]

=

=

t= Zolct of

1715

AL
o

o I

o =

1
[}
HH
o

__o“_

B3

I

2.1.1 AlB&o]
FRIR} %

Me

o X7H 7|

<
ml
Ell

oK

K
_,Iot

ZAFH FX

2|E o

=3
=

2l

=13

1 glof[2], &
OFX|Z2 Ut ololl, &

5]

=7}
=

[=)

ol

Tt REHo R

M

o0

7Y

[

2 F=90 Aot Lt

=L

=
1o

04
K
00
21
1
__AT

I

OO|MEV} &atshe &4 HEER AeY|

& Oo|™E dA

M| 2o w2 HZ}
Al (state):

AZolut

A A

o
Cls SXE SAloll 23

Kool cH

2 op|

M
(=]

of HlEE8
ArEZol2t

=

=

(=)

S

!
nCIE PPN
, X 2H]
5t 2HS = X3t

MA 7|
Lt
=
AlFolct,

=
-

B (ZAHER] 0ofF, X[FHAIZ),

b

A
o

=
=]

s

A AJXE A

),

0f0

7(-I)(|)

208 BAtEE H
|CH 202 7t

Z|

10%, 16,
2¥(o,

Fob AAR O

[

=
k]

AlZHOA, 5

=
=

4

PN ==,
=}

At
pS

A S(action): OO|HET} Fohs ZH2Z, AL A2
=
=

o

4

[st
(=]

=
[=)

X

[

[

St

(e}
X|Z=(universal thermal climate index:

S

T

lof, W

°

=
10

o

7ol

ALSH
S =

Efje| &

4

ISk
S

olct. 048y

=
7|T'__

—

[

5t

F=(reward function):

=

AlLS
S

=2

s

A
)

Cs

s

ketct,

H Z2A

—

tof ol

5]

e @}

=3

=2

iy

(markov decision process: MDP)E AHl X e

Alselo[d ghdolM

ofl oflL4 x|

1ol

E]
_N_

1o
i

I
<+

ot12|E: soft actor—critic(SAC) EE= proximal policy

- 190 -



2.2.1 SE HA
« RFI(UTCISE

‘d AER|

S UTCIZt

2 =IH

= pd

ks

o =2
0z
o
ST

m

o
ke o

£0d
TClZtntel xto|& =25}
S0 |UTCI-UTClopsimal
H

sl

—

U

pl
5
i

o
I

.o
tE35tod, olo|d EZF S5t

[5to ZHA et

[0 mx
X

- I 4
o 44 mu o
Ir
>
OOI'

o |

Sk
=

ol
o
|

A=
TE&!

0o o

ol
re)
T
e
o>

ok 1[0

n
n
u"-

ro 0 o M

1
N

Jo
kI
HI
0z

&1
- ofy

ne
Rl
00

iU

SAloll dafsto, &

0

fo
>

—
7 37(' Weomfort Rcom/‘on‘ Wene/gy)

IET
e W

b 4D

= 0z
0
I
o
ol
ful

°
—4

RF3(UTCHOAILAR])  Riorar = Weomsonr * Roomsort = Wenergy
ENerQyconsumpion SENZ, UTCIZIEF & Mz B
(Reomon) 2 OlILAX| H|ZEHEZ JHE AlZtol| Hl2|)of| CH
st ol dE|E JIEXI(wW)E BHAbSHCH 3]
s RF4(UTCIHOI{X[+2): RF30ll FI1Mo 2 & MH[ZHE
AL AlZHl| d[E)oll e HIEE[EH-w Water
consumption) = EF6t03 M| 71X S E| 2
HA =% (Reward Shaping)
CHAof| A of[o| MET} Felo|

e 7|y B xy

e

water

3

M Hol

°
o
i

H|E, UTCI
of| x| 28| & of L
= 2D B
Mo ebgM:

HlE

r

3

theste] sz ¥ =22 Ee
3. 7Ich 5ot & AHE

2 AT7= TA £Y FHol| tiSehs SYYY 0|AES
AlAEel 2 2843 ALEAL HHMES SAlof AL
= Q= Alsd Mo gets =&t 0lF 25t HEE
7|=X|(UTCIHE HIZ2Z MDP HAIE Saff, A2 2
Helof HSsto] o|HX|(ME) H = AEE M=l &
ots mAisiCt

2 A= thent 22 7|0 & A2z J|HE)

. StEElof Mol Zud AlAY Xo|S I8t Zsie

& MDP &2t A[E2fo[d S Salf UTCI2| RLYE 7hs

4 =2y
« ZIEH 7|0f: Xsg 0|AES 2 AL 2SS flet

2uelE 2 LHE MS
o ARRIH 7|00 A 2 HYE JF0 SETRe & Y

Hds 32, oH|X(He) & SAEES F0d X% Tt

sef 2td =dofl 7]

2 A7 ZHol det ZAIE 2h=7| flet n|AEE &
E2o| 2[H HMole| 7|HtS ofgistn, £HA| ofe| 32| 4
of & ol 7]oiE Zdolct.

sl

[1IW.M. Jo. (2017). A Study on Heat Wave Adaptation

Strategies in Seoul. Working Paper, The Seoul
Institute.

[2]J.H. Jeong & B.C. Oh. (2023). Assessing the Effects
of Heat Wave Mitigation Technology on Outdoor
Thermal Comfort — Empirical Experiment to Verify the
Effect of Cooling Fog —. Journal of Climate Change
Research, 14(2), 171-179.

[3]1J. Yu & JS Schreck & DJ Gagne & KW Oleson & J Li
& Y Liang & Q Liao & M Sun & DO Topping & Z
Zheng.(2025). Reinforcement Learning (RL) Meets
Urban Climate Modeling: Investigating the Efficacy
and Impacts of RL-Based HVAC Control.
arXiv:2505.07055v1.

[4]X. Lin & D. Yuan & X Li.(2023).

Learning with Dual Safety Policies for Energy Savings

Reinforcement

in Building Energy Systems. Buildings, 13-580.
[5]T.Liu & Y.Wang & L.Zhang & N.Xu & F.Tang.(2025).

Outdoor Thermal Comfort Research and Its
Implications  for  Landscape  Architecture: A
Systematic Review. sustainability 17,2330.

[6]JHMa & Zluo & T.VN.Vo & KSma &

TY.Leong.(2025). Highly Efficent
Reward Shaping for

Self-Adaptive
Reinforcement Learning. a

conference paper at ICLR.

- 191 -



20254 HIC2HEFYSS HIHNMNUY BEGEL] Y =2UR
SBERTE &&¢ct PMBOKZ} At otMEHEH xsho
olo|EN 8 #+= &4
a2 AFES>
TZElsteti st o shel A
>ttty stm W
e—mail : abc@bigdt.co.kr

Semantic Mapping Analysis between PMBOK Performance
Domains and Occupational Safety and Health Law

Provisions Using SBERT

Jong-ok Bae', Joon—-mook Lim?*
'Graduate student, Hanbat National University
2"Professor, Hanbat National University

2 e Z2HE zZ2| 0|2(PMBOK) 710l M 7EH0A M A|SH= 8CH Axnpedodm} AbQfot
MEAYH Al A2 =g Zte| oo|2X HEME 2Mstes W8 SHOZ sttt 0|5
sl & 537742 HE =22 Z4A PDF 2EMZHE F£510, =2 o2 ™2k ch Zt
=22 2 == 2ol dHSI| fd SBERT(Sentence—BERT) ZIEFe|  multilingual
MiniLtM-L12-v2 2Els 23501 W H ol Ct,
Aojedod Mol st ZYsH SBERT ZE S ALSsto] H|HsRien, z- =23 Mojedod
b FAPRl FALZE AlLESHo] JHE fAlSE Mol oz ofdstct 24 23 A =2 5
oF 0.3~0.4 770l FAL=ZE HEEJA2H, oF 9%2 ZE2 FAIT 0.6 Olate2 §F Aot
Podnte| =2 oo M S EULCH
2 2EAMS S5 PMBOKZ} Atdobd 2 ®3 zhe| olo| Jidt ME FxRE I SIS
o, H-MEZef TZME | =T del3 Zte] AAA =2 HIIst= Holg Z|gh YHES K
AlStict olz{er 22 &= oM 8 JHY, HE Jldk PM AIAE 75, AE20ledA 2
M o g8 F Je 7= AAREMO JHX|E =Lt
1. M2 BERT(Bidirectional Encoder Representations from
= L= Htix & NSk
11 47wy Transformers)= GoogleO| 20180l wESH AIMELS
o o . ' A2 =2 Xtedo] Xzl 2obA =2 MsS EQct
o= 2 225 x| 7mHe| 8C
= 7= SBERTE 283t0] PMBOK M7l 8 | 'Ll noin oo ool ororer Mes a2
AMplojod il Alod ok Z48d X2 T} o|lo|EXN SAIMES
AY¥Hoz BMSIYCt & 53770 =20 s 2%
Aot FARl FAIZE AMsStD, 2t =2S JHE 5 5 SBERT
FALSE Mool ojEsiQict olE Sall W@ m =
— = o = =
me2E pe| BE 2ol W2 JHsHS AR SBERTE 28 2 2lol FAlz Blng #lsh e
BERT Z|gt e 2E =z 2 odFoM= multilingual
— MiniLM-L12-v2& &&3] =23} PMBOK XMo|22o| H
12 97 28 o By 228 uE delzel
) E{E MM35tUcCt
2 7= XojxzlE &Es PMBOK AMItydedmt
Mo EAY T2 70| ofo|2X AN Hestst
= _l:l - = ;OE S 23 iAI'ol_I %AI‘E
I #Hyn Z2ME 2| 2F 2o Mg FEE T
siste o 20| 9ok ARl SAIEE= SBERT H|E ®#E ZF ola] |A}
Mg #xs5te XIER, ol 10l Zi7tes=E 9o|y
OZ [AISICH £ = 0] SAIEE 71202 2t =
2. OIEI—_II HH%' = s |'°|' I' _—er | s |'_I_E I E 4
2 Motddo| ofEstyct.

2.1 BERT

- 192 -



20254 StZmZME AP 52
3. A7 Wy
3.1 Hiold =& R i
St EAY, A, AldFE "B S TS0
ZRHS, T, 222E F&ot0d 537 TEeE2 o
Mzl 2 PMBOK M 7Ee| 87§ AMniedod Moj2g 437

3.2 SBERT &t& A ARl FALE AN
i

SBERTE &8&st0i Zt =& % dnfgyd HolZs
YUY S BIAC0] ARl RALE AMNS Saf x2Y
2 b AR ATt BESKC
3.3 FAIE Al ofd R AlZEt

Mugoy =2 48 FIASD, 2 g% H1 7
AME =S oiEsIch E£3 FAE 22 8 0.6 0
A ZE H[SS AlZEICH
4. 24 Zat
41 =2 Bx

PMBOK MTteios AejoiMmzigl x2 HEs 1
g1 o Zct

a

g o g T

Figure 1. Distribution of Industrial Safety and Health
Act Articles by PMBOK Performance Domain

O8 12 Aot Ae x=sh2 PMBOK 8t A1}
gz 2ER/st A2 Project  Work(81371)2f
Uncertainty(68171)ofl =20| T &E0 A=2S Hoix
ct. g3 Delivery, Measurement, Planning S A
Moz M2 £ 2o 784 FF0| LIEtHdCH olE

=of Hyo| atd Mt 2|A3 palof HS=H UAS
(o] o

2 2= &g 3
kel 9| BN FAIZE ZALR FAIZE =2Meh 2ot
olct. #ALE 0.3 ZHolM =& 7t JH B2,
o5t =& 0.35 O|&holM= FEA Haste 228 £
elch ol Mo EAY =&EE0| PMBOKZ 7t
+&9| o|n|EA Fetdol EMEES AlAtetot

R

2
2
1o
ot
O
ol
1o
M
=
ot
e
rir
MO
nE
k
ot

iy
i
[

el L —

Figure 2. Cosine Similarity Distribution Between PMBOK
Performance Domains and Industrial Safety and Health
Act Articles

s (= — |

4.3 MR By =g oS 24 A

a8 32 PMBOK 7Eo Zt dutd oo JHe FAle
LrtMEAY TR 14 S FE Aoleh =2 W
S(Article No.), 2Ztetsh H=(Short Title), FALTZ
(Similarity) @422 FAE=EM, FAZ= 10 77245
Aztdol ot

Pow (ormanes Qi in Ardicio o, hart Tirthe Saamilar 1y

L] Dlsery MFEE (EIELHE B O #EE R ML WEIEIRT

5 Dewlnpminl Appeooch & Lilicychi HMI1E  MLRAEE HeSMTIH FEA P . SERaNT

a Vauawareren] W5ET MM G U3 T SN AT, SR4%E

3 Mannng FRIE BEMO] O E RARR LM MH,. SR

4 Project Winsk Mol HiEed BE Aacid SRR 8. gATTIRIT

5 Hakehobders HUE R TE EUS N - AN e SETEGS

1] Team AT MITAIIE I FAEE0 WY SEITIE

7 Ungeitainty WA MILEPIZ S SR e E| S.528430

Figure 3. Article Numbers and Titles by Performance

Domain
5 &8

= 7= SBERT 7|8 oo|E &4 J|Hg &35t
of AMotMEAY E2Dh PMBOK AZtyel 7l I
g TEE AZYH2E XMZ MAlISIUCt Ccieel =20|
S& Mododn ek ooy AAE Eien, ol
S5 AMiobd R ZRME M Al BX EED Y
o JlE 2t §dg &St o 788 2Ht 2
*ALCH.

[1] Project Management Institute. A Guide to the Project
Management Body of Knowledge (PMBOK® Guide) —
Seventh Edition, 2021

[2] Reimers, N., & Gurewch, |. Sentence—BERT: Sentence
Embeddings using Siamese BERT-Networks. arXiv preprint
arXiv:1908.10084, 2019

[3] 125, AMACKMEAY 2 sielHd ME, 2024
[4] 4TI 2|, Xjdofx{2| 7|2t Adokd HEdel Matd

4, 2023.

]
HI

|
=~

- 193 -



o w <l RR Kl mo © o — o
. SRS SRR 11 T SR
K o ot o7 < o__.A_”_.m%%E_Ewﬁ e =
Hi = O o — Blol § g X aﬁs_ﬁkﬁo_wf 3
ol o1 o o %7%,_0_&%_: o R g < L._Ieuuﬁmﬂmx S
et | = 53 s o = c K =3 X =
o |9 S - Do < MWO WHoE A _ ™ T SN 5% S =
Hl N - 5 %M%liaﬂ,# N X KR m_ Wz o KT g g
o [ 29 S mERo T X Trlyg Sy < o
o | 2 © 5 m&%mmoaﬁmu_o R - wgoghmgd o
= |k » O - By or® oo MRS g oﬂmﬂmﬁ_v%ﬁx 8 5
Q c £ N — M o X 2 s H s S <y CKE o)
S T = S® o o MR N & g L L N .
= iK (@) =& 2L = o o < 2 DN Iy < D @ N e 2
Tor 0) T LW WK o R 2 ot Mool r m B0 = 3 £ 3y ol g = o
I ¢ g © -z PR [ O . B Smlansn
VIR oy o = TR o WM o T <2 o £ Son ®mo<
Ho R o & o ¢ ur o LWl ol _ %0 i ﬂﬂepkﬂ?% N O
Tl or & @) c 5 =7 a0 o oy o o Fo ol — oo T ;7 S M —_ Bl
< Doy (O] < 5 ol - — &I o > 00 - . oF 00 To S 73 sl (- © [= Ee]
o =._._ zo__“ﬁc. < o . T3 W T O x o C %A_7mﬁo_a FNE 5w 5O 1o
- = .m._.oa e 2m.,%y |ﬂnw . ol < = X m IDIM\..U/ ﬂo.ElmM I_A.uﬂ
Jor ol o T0 B0 o = Eol= W o B0 gy M A AT . -~ - S @ = N 1|
= =1 o © Kn o I OOJI e ol ol Fn.ul ot |DL.
mH_ H-_._um —_— & ol 7ob - wn o @ o3 ) _o._ _._._._ .__Ao A._ :H_ ol 100 _”__w._ _W_O U o) JI = T = c = _A._ 3 __o__u q_._.._ A_I E 411!
%l A_An LARe © 3, 827 Tigglug PR 2§85 _myrm O
< Kl 508 502 5252 Th s g g y oA ~REfhnras o ¥
wﬁ < 7h_l_m_r_m_ £ Lo _aes o< o WS w ool W @ 3 3 nOfmumdazn O
(o] - = ) O =D = —
L Wiz s & o & 2?8 yEXighmawd
_|_._| __OH_HJ._l i A_..nm ﬁ'u O w» Comuwa T ™ < 2 = 20 oIl
=l o TEYMEF = @ =t W <3 W B0 T e R o IR R0 OB o
._mv _._._._o K or @ C S oomp = T o= < 5l - ] il = ud R AH oF- ﬁv__% I @0 Tl od O Ko K
— == == = O Sao 3 o TR ofn =P E qpdWWIE ® A
Y o, m Dl = C 5 > c 5 c +r B0 g 00 — O —¢ o 20 B2 <k my = - _ = 2o
2o elx BEE 2o b3S M F N g & BRoass TmPD T m WAy
1o o|_|.A ol gl | E o s ET N TR _RE s _M_OM_MLE_EM_MN Y A
80 Wi ¢ @ T £ TREE A E SHOLH< S @ ko Sy os o
e il = IS — = ljp oF = P H o< Or ol — i B3 = o —
~O o__._._ - ____._._. Q o s 8 o i <] 7o|r._|. Nwﬂh " m; S %o = Ol + T,_w_/_w_mw M._
| & E O 2 & op _ ol M F oapopio o W:_maxﬁ ofu SR T TS = 0
= | — < @O oo RIS 4w © Bp IR N DX -
u_L” da F= H_L.HMMUo_"oLI.E._| I_.A.l B- H__M_ll.A.“_._m_uﬂ.__AI._ mﬂ_ﬂEAE@oww_u_wlAro
A c 5 g9 U A R W o AWy~ aBrHp*Pagw T
e g O 52 mow g RE TR z Nasyyeod 7 Be B
! = 5. = B LR ol o o W = RIORE w ML R E D g
5 9 I = LR . G a1 1o T 0| - m N RO ™ =T
I c 2B °g L o E#E Edamy o o 2R E g
o o O ® 74 N s ow o - NERlHERT W T g oo
1 N s ! - = - - - T0 | o = A =
o= o £ s }_w__omﬁ____om_omma %_E SR o_u_w_mﬂgmcu_.%m_m_
_= - E . o - R e T = =
oD 0O Tikmg o nm_Sswmd WX rRonTsT
& g MR R ._u_._._._EE__WJ_Auu — oo ar . e 3H
o - D8RR Mo | — X — — o ol om K3
N oo < BT To m O = .__._Mqo_*ulr__lmrhmzo._m:?x._woo% B
m__%aﬂym_%mswwoﬂaa;_aq%e%%
A R TR REFR2S S o5 peo
o p o [m] U — o, g __o._ - o _.__O o Ll _._._o
~ OF o ot N ﬁw_ ol ~ ol < ol - ur M
meaﬁ,aoa_.._,%mmelAl_._nr_mr.ﬁxo_q
Rl ol % T < o A T UM 0l

- 194 -



okl

ol

Mo

ol

A
=

H(semi-structured interviews)E &3

Ml ZEx| o]

o

3.1 A|AH| O|E(System Theory)

o ct

FH 2AMH(thematic analysis)=

SHE dolels
S Melsgion, %

7ol
o

Rl

7ol

UACE.

At 2|

A

i mXtAlH H|m(cross—case

comparison)?| &

o

24517| ¢

ool

F

H
i}

A F7sts = I=Z, ESG 7|

ol Eet.

3.2 X|&7=M 3= 2E(Triple Bottom Line)
AH MTpEet ofa) &

med HAUSS 24

N

md

O

ol
i

<l

7ol
o
00

o

Tl

i

Bl
ol
<l
4

Big

(e}

il

i

o

=2 4
= [==]

o
=

<+ ol

2 g5t o 7

od
=

cHt 74 7

[

of &7 Jtx| &0l 7|0

B3
1o
TH

i
=l

(Digital Transformation 5.1 AAF (BAF M =Y)

Theory)

7ol
o
i
o

1

7tx v E

<

ol

&
00

t

Ol[LAX] At

%0
Mo

0l

oa
<I

ol

ERP2t A &

i
ol

"

oa

<
0/0

@

7

loT, Al, ol =4 S0

Al

ghot
of o

5.2 BA} (

ol Z|gko] =lct

—

PSS

=

CH

o+ HHHE (Research Methodology)

4.

ol

1

7ol

Tl
oF

o
00
lof
Ei]

__o_u
I

Big

(e}

i

o, of

i

=

o

A A= T

ue]

® (qualitative case study approach)

ol A of

b

o
o

] XH
=]

o
=

Ao

A2l od 7

M 7™

P

|r
ilo
frill
I3

ol

5.3 CAF (Ol %] 7[)

t21

5

g

o

XMooz o

X

=
=]

K

bl

0
<+

ol

Al 7|

I=3

o =

[
[

1o

PSS
A

=
=)

A
=

o
Ta

opxo| e,

2 sl A5t
Atedl MAE2 X ER (purposive sampling)e 7| gEF

o2 FHEon,

Ho
iy
7
20
0
__Lg._

—_

=
20

__o“_
ol

<

e~

t

5tof ol x| &

o ol
= L&

of ZAHdxt x|

=
S

2

=]

s
=

b2l

2| =

o,

At tHatol MdE=2Aet A

=

SHe=R

o

)
R

oll
Bl
~
ol
=
Mo
H
ilo
ml
<k
i
4
or
)
l
KJ
00

==
[

o

Tl
o
N

J5to] ALS AL

5.4 DA} (IT AEIEY)

o 71y e cf

i

(e}
=

F

A
(i)

A

£

ol

N2
20

574 710l |

=
=]

wal

Mz, #8, oHXIY, IT Mu[Ad, 2H|X

71 &0

i

M| ch

[

=2

ol

A=

1=
—>

X (multiple sources of

e
Ay BAS 34 HAtol

[

2 s
o

evidence)g &
71el X|&7t

1o

o
i

8%
1o

_x—._|

o

11

S
__o_u

[}
U
M
=
__R

ol
ujo
<[o
20

- 195 -



20258 ot o2 MEASF

_|Ok

rT
re
-1
2
x
iy
1>
n
a
X
;:
N
1%
lo
>
&
T

I

o
i)

N R
o
i
_}'og
fim)
olo

H
0z
>
rlo E
M H
Hy g

4]
L]

or
It
e
o
k4T o
N

03

lo @ i |0
bl
acl
n>
ogg

0z
for 0%

it
> oo 0x
2
10
=ol|__|
v
40 1
on -
s Mo

S
=
n
=
>
>
oo
1o

o
0]
>
tu
o 4T
N
n
30
n
N
— 02
o
o
=
=}
3
D
=
o
u
0z
o

oy
o
N
0x
=
y rir
ne
mjo
4>
30
0
r
Ral

Ir Hr fo
L]

o m
2
bl

I'|I' r|‘|

o

X

N

Tf

=

%

o

>

Ral

o

o -

>

| ¢ 3
N
o
r_l.
T

z W0 o

>
ﬁ -—
L 2
o
2
™
4>
M
2
_‘>._
4>
I
_o'ﬂ
|_J
o
mju

ﬂ_
(o]
2
N
m 0

NN
4r 0
—
N
2 o
e rok
X
in]
§ o
m
O r
S
i
X
d
0x
=h=|
i
d

il
0]
o
=}
ful
39
o
=
02 A
Hr

H

[t
oA ooXonr
rok I 2

nox
Ho rr
= I N
i ki >
oy I
Jo PUHO z
ooy
g 2
— un Ho

0

o
o
o
th
r
Al
£

Rl

vz 30
= 0
=

fod
n
-

8

g
o
m

1
1o

| AL

M

d MATE A" dot

FACH CARel At

2o
o
2

o

o

- Iz N
[>

na

A=

m I

>

N
=
Hr

>

b 1
[=x
= o
]
i
e
N
i
Ofm
=cl>|__|

e
i

i
2
x
>
N
i)
£
lor o
e NN
o | =2
o=
> o
o 2
i
il
o
H>
o ol
w
3Q
o H
©o
>
[>
it
mo mx 2

>
g

S
S, 2
[ 2ACt DARMEH
H2 7lgEcts
=, AEIH HAIX] S
HMeof, ol 7o
p=
CHm, 32 TAE offE2s FIZHol 7o
AN&I7tsdnt 2= Jixlof Z[05td AUCE BARR}
EAL AtEIOIAM =2 of, 7I¥el 7|+ 3 =32 A
AL LHFE EHOlAM AL 28|XL A7 2 S
IAAEH AAE Zated Of O 2 ds5HE T

ek

0
Ral
ro
ik
10

A0
10
ikl
ied
ijn
ok

Z e ko

x

m

L3S
Mo >

X

0l

Ea)

o
H 0% o

Rl

1> noe
c
X
10
nx
N

N o
%0}

_?t

i

kI

<0}

k>
N

il

Al

2= =

7. 48 3 A

(Conclusion and Recommendations)

= g e Ve tiSE flet S AlLHe
A S TR0l A 7Y ol oA HEEHD UL
of, Oofifet MEPY-=XH 220 sutHel AlAH 2Y
2 7tssH SteXIE tt ) AR E &6l 2 5kict

AT A, 43X s AAEE2 JsH 2aF
ofz} ==& Mzf 2|HA, HY =, ololg 7|gt
S|AMEH ALt dFstA dut=of Act= FHo| =l
H Aot 53], cheet BAHE AEFE Hol 71" TA
o X&EItsde =HESHAAL st A RHale| 2fX|

tol o=

of Myo| Alag Tl ZFHeol

pil=g

2715, 2%, olA W

Sofl FZI=[0{of et

M, ool Zlgk HZ WA2 J|F 223 H3E
otHal 7|gel H|E LD 284 ML FHAME &
oHHolo, Al, loT, E54Ael & M7= &&2 ol

Sim, ofsH ZAIXIete| HABME LEtst= MEfA 7|
=0| 71N Zdnt M2l =Hol| J|ofstct.
= Hite] XEItsd #2271 (Y olofx|et

E
£
A== Altholl ol2fgh odA AlARE2 Z4Ho|o),

oloff w2} ct2nt 22 MAHMAH HedsS HAlSCL.
of

W, 71%FE Mo A& MAS S8 ESG =
JlEHete S HRE HE ALY M 248

a
ol 7% TS %S Yaksiof sich.

U, 2% mEL U HEARelel oA sk X|%Tbs
B ZIYS Sl ololg Jluk HIL AIAH zels S
s ZERe B MFBHE RS BHSO{O} Sict

[1] Porter, M. E., & Kramer, M. R. Creating Shared Value.
Harvard Business Review, Vol. 89(1/2), pp.181-182.

[2] Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink,
E. J. The Circular Economy — A new sustainability
paradigm? Journal of Cleaner Production, 2017 .Vol. 143,

pp.757-768.
[3] European Commission. (2021). Corporate Sustainability
Reporting Directive (CSRD). Retrieved from

https://ec.europa.eu

- 196 -



202598 st=m =M EAHStS]-

rot
Hl
10
R
rx
16%4
1o

[4] World Economic Forum. (2020).
The Net—Zero Challenge: The Supply
Chain Opportunity. Retrieved from

https://www.weforum.org

[5] a2k 0|dS, & 0[Tls]. ESG Ay CIX|E Mate| g8t ™
BE 7 ARIE SAe=z sHEMAKESIX] 2022,
Vol.36(4), pp, 1-17.

(6] Hhi=, ZISIH, V|23 HE2 Rl 7 el X&7 sddd
2F 2 SHEBRANASE|E, 2021, Vol.29(2), pp,123-
147.

[7] OIRHY, Z3d. ENEE AlCHe| 7 |UMEA|AE ot M2k
HEA|ARAT 2020.Vol. 29(3), pp,87-104.

[8] sHEEENRY =2l ENNER ASE 25 7| V=2
2| 71o|=2lel. 2 F 2IEF B0, 2028

[9] AldedTH. ESG AlchHe| CIX[E V[dk X7 ks 2D MEE At
Aol A TIA | 2023.

[10] Porter, M. E., & Kramer, M. R. Creating shared value.
Harvard Business Review, 2011,Vol. 89(1/2), pp,62-77

- 197 -

fot

OHl
Ol
1%

I

fot

=

r

Mo

s

kA

fot



W
=

okl
Hl
oX

w
<fu

Jor
LHO
Mo

Jor

ADIE™EZ| 0T 7|

<k
E
=
Tor
Mo
70
0
ol
<l
<z
|
o
<l
E

-

o1 ol

=

o
= =2719 loT(Internet of Things) 7|

: leedh@hanbat.ac.kr

e—mail
Current status of smart factory 10T technology
introduction and future tasks
Jun—Ki Hong', Dong-Hyung Lee?*
'Smart Department of Production & Management Engineering, Hanbat University
Hanbat University

2*Professor, Smart Department of Production & Management Engineering,

E]
ol
H
!

r
o
I
IH
ol
00
6

4 ol
= L=

oo
[

=

o
ujo

Ka

23
oH

1
hy=

N
o

il

-
)

od

ME

~—

1.1 A7 &

0

ol

Mgt &4

ohed A
SIS = b

=
o

loT 7|&2 M=%, 27/, olHX|

oq
=

—_
1o

ol

FAOIE A|AH

27 loT 7|t

Hi

K=}
[

At

St oo

2 #olch.

2=

i

ol
ofu
ilof

i clolH

(=]

20% &0, F=2 MM Z|gte] 2UHE, dH| ofX|
%

24,

71 Ui

Fxy

[<)
[t

o Mz

3” Lol

7 =5

1.2

K

t

1

Big

(e}

i

X
A

1
I

-
1o

—_

ol
ol

HA

E

F

loT 7|8k ol X] ZLE{ZE A

aH| 12% M2

CA}:

Ad] of x|

A0
BAF}:

4.1 7|3 1A
cilof &

AAF:

b &

E

o|&

2.1 loT 7|l& 7L
of AL}l 4

2.
=

o5} A}

=

= o =xo| Uch
2t Hiolgf

M 24 5to{, ofoi CH

t

loT

°

ujr

4

0l

olo

5]

0l

x|

- 198 -



w
Rl E
— Kl 3
o - _ @
H i P
[ c
w = K gt s 23
I BRI
o I = 7 — ol ® S c
e 8 W % HHE e3
T - ms 85
R e T L
o m c o - . N s m e
: S - .= o
g ¢ 835 & 5.5 <8¢
_— @ 2 N o Ql =Y = a o 2
) = c 9 o o oz 2 < 2
i = [©2 3] Al - < Ia) N = A
P2 S8F ¥ 8B 29
oo Zos8® #x g g CogE
LHo _ 7T £ 5 K N oK o oo M T 2 2
o K& 2 ®mx 88 3
S g g B+ NQ e oS
— T I 2 dhrd g e g . 5
ﬁ S mEIBWMWN NSO B IS S
2 I 2 2 E = Z
<
<l
o oT Ol W o oK
i )
Jod ol % o o 70 o3
- L RN
: : SEELE
- o o K _-1
._Oﬁ —_— H/r S 7 O T
3 - <0 %0 R0 K Kol
0 0H oK = o M K 0 Ty
| o o N =l T D B -
v Kir = Kir 0 (I o L o~ ol s s 16J
= 0 o ol ) il oo & = K
= o+ g % oo N oD W 5 D Jjo 20 =K o
W X 4 o L e ol il W — o 7 ) [\ N N
° B 1ol KA - o4 o - Klo R ) B Y
S X T AL TR i WM® e g KFrno¥ a3 W
i ®o <o R0 B U LI, ol < o o < 9 R RO
= 00 = i __.mﬁ 31 — o = X0 Tl oHY o oF o HI o o g 51 Ko IF gm0z
fol o oK B oo o ° 3 W = n %._n L= m_ oll of/ g1 KO %0 nool H = I_Aro = I 0
Mmooy 2 My g™ Mo R ™oy m R BO W o J 5 ® 5w
Lo n__. M m._pm LU M_._v K %MV _le_m o 0 o T " T W = il M o o||ﬂ I o__e M.A._ 7
N X R T o= ol 2 RO N KA o - — o B ORT o WX
(@\] _ L= - o q = L' = K
[ ﬁ@:._o_u Rosk ook o RO K- o ol o owm om JolBNo g
S K g M~ =N < Ko ol — m Uu 3l NG ™ N 3 W B - 7 ™ 3
T 0w < K 2 ko < X W o o m o < o R 2o o = 2 2 R

- 199 -

| O|X| [ https://www.sap.com/
27 [https://m.blog.naver.com/

=
=]
=

korea/about/company.html
=

Recommendation.naver]

(1]
[2]



2025\ SRTEHEHYSS ST

1o
_|Ok

2|

OHl

seally Y =

MO

3
kH
ot

7| dXHOEH MAE ¢st
A4S MS T Zlsh 7|8 MH (R-PSD) 2HH

= - -
Foelsteistn A FZstnt ma

e—mail : nahm@hanbat.ac.kr

STES
'Felshettfstm o sl 7|74|4—°*4 SRAREE
=]

A Robust Preference Set—Based Design(R—PSD) Method
for Preliminary Engineering Design

Jong-Phil Park', Yoon—Eui Nahm?*
'Ph.D. Student, Department of Mechanical Engineering, Hanbat National University
2"Professor, Department of Mechanical Engineering, Hanbat National University

o

Zellel = E 7|8k MA (Point-Based Design, PBD)2| EMAS JHMSH7| 2IaiA

E Ztol ofHz} citst SN E DistHA EE2 HFge2AMel AA
T Eol w2l MAHez sAMMo| FES E MAAMU2M = E9
al 7= Al 7|gk MA (Set-Based Design, SBD)7F M A|=/0f
MSEE Brd5tHA SBDe ARE AZs mEZ 3t 22 SBDEA o
gt M7 (Preference Set-Based Design, PSD) Z&#E& X ottt & o7t
PsSDoll ch+H& gHHZ(Taguchi Method)S £
AACHA O EXst= cteFst S Mol 2
ME22 ZAdA 2M3 YT 2A
Set-Based Design, R-PSD) 2 S | otstct,

"
N

EH
4

N A o it
R

= 2H —

ol
M _

Ol
ol

0 T
N
ol

_'>::|=
T
0% I

N

3o
fa}
bl
B
lo

2o n
1o

x

rir il

E ok

9

o
rir

el
m
e
4 I o I
P
N

N
e
_Qk
>
X
ol
al
gj
mjo
Hn
T
ok
3

pad

N

N

-

_(')j

>

o 2

=
T A 7|"gk MA(Robust Preference

oS
o

o oz 2

-

40 LU HH ok
i Y rok
2 A

2

H

1. ME EE¢ 5 At Figure 12 PSDHol| ofet A Z2MAS
=E0lME ZQIE 7|8k MH(Point-Based Design, HERA PSDI_ AT dolshet SHTel 27
Lo Me 15t xI5H S5C ShA g A
£ MSsol 4 wHE Bxof gt 5y = HEE BHT S dek afe f9)es &
AlB17| 25l Als Betxol M wH=oz A M Hot= Set Representation, AAlsHel M= FEoll 2lsH
_ CIME £ Q= Msol JiEM ExE 5=
2st 718 MA (Preference Set—-Based Design, SEe= T MT sel 7ksd =EE FekE Se
iA =R M= S |5t
of ChLM BHHE(Taguchi Method, TM)S ZiEst  Fropagation, 7kSe 27t epdse| dex Hes o
. _A_A X 25l= 4= A—Ioé|_|- MASH RSt A?((D-I;
= Tlgt 7|8F M (Set-Based Design, SBD)E 4! I7IA] =ot= &% Mol Ao i ot
17] 2|8t sito| uHHEZ o2 A Tpio|st RIRHK AdA|5] + Set Modification, J2|11 2Fds2| MIE FeollAM
EFMISIT A DIY FMElo| 2R ARl = Ho{L = _F; _ BEZE MESHE MAGHE AFISH] =7
SEE HAROoE Estele HS Exoz 5t} A6 Hets ;-JIK—BPE Set Narrowing TZMAZ FHE
o C
distod TM2 2 wHlf € (Orthogonal Array, OA)= Ol H1T.
80 MY MAE Sl Ms HEss z[Lststn H )
S szl SHS £ Zejs BN zajey 2.2, B Mo E Hel 7lgk dAH(R-PSD)
|Z5l0d o|l= EX| 27H=3F 24 @0lo| ERjsk= & 2.2.1 PSD2t TMe| SgfE &3t ZHMA = A5t
wESICH (Robust Design Optimization) Za| 3
PSD= MS T et 71ERIE A M T2 AM(Aof &
2. A S AlMoZ SEtsto] Alsl JtsSH A SollA] & =2 M
S5 FE 7|4 A.|7:"(PSD) SEE Zts MAIE SE=Z oo} B TM2 HEAM S
AS55lT X ©o S5 MAIE 21 S
o 27| MACHOIAS] Chokst SEAINO thS 2shetn o|= 2olof| E4St MAE SHZ St Table
= Q o EXES dH|Wslo] AMa|st Zo|c 2
|X|—9_| %’,g:'!, |A|—L.|-7|°" Hbéll %% H,_I-%%I—P_A—I El’ 1 PSD I'TM I o= |-1-L°|'4 | A |' PSD I'
o]l ESF XM HIAIS JIJ{MS 2| S XM(cc = =
g% _9_,_"0“ _|_|_ /Hﬁlﬁ I?:l"% E%&‘Igi TM—‘l oH HL- o1 Ol_-IOE ‘I"In_l' EI’—|—|(—I—|_ E|'7||_)
z M3t 2o MSEE SAMe=z Sgtehk= Ao|ct o|l=



M A7t thes] 7|

A

ES
AR FaEel Moe

Lz

Me M
S5 7|8k MA o E2/(Design Metric)2 o235t ZUzdst
ZMMA AT Lol MARXIS o E(MSE)E HHY
SIEE MAISE Hotsich PSD= A & st 2 of| M
MZ MEste M5 30| ofsh 72F 2 2 MSE o
£ HoFgezMi rciEx dss UEske siEE
(Satisfactory Solution Set)g T&& == UCt TM 01
=30 Z2X HMEkdel E2 EME LIEN = CFE S/N H]
s2 AM8sIo =& MA =Xt 282 £ UCH PSD
o ct=4 =z 3et TMe| Ct=X =|XM3t 7|5 Z2ke| 2
Mol SEEE AEEE Hs 7|E2 SAl 2 XStstH

sk 2 HAlof sh= SEFst Al XL

Set Bepresent ation

1
| 5S¢t Propagahion |

ke

_ 1
|_ St Moshfication |

Mo _,_,-o-""---'--'-'- F'xmihlcaﬂ_'““'}
e Solutaon Sef !
Yes

Set Narrowing

_,.o—F"'"_'_F -\-\_\-_"‘"--\_
Mo - T
; e Diemred Degres of T

=

clerence & Robusmess 7
T ; _,-'—""'-FF'_F

—— —
e

Yes
Ewd |
Figure 1. Procedure of the Preference Set—Based
Design(PSD) Method[1]

222 M2z A& =
PSDet TME S&tsto] MAsH Tgte gh=xo2 Jhst

I MeE HH MASE ABECH

>
18
i

o (CHAL 1) ZHAM 2 MBS ol ChSH &
A AEollM f2 Aol dEAel 2HM E(S/IN
H|)E PSDOIlM ot E FaMel Mex FHa & 7t
o Sgtetct ol& Solf 2 ddA tiete| 7|=X e nt
HAREE AFBANS| TFAMEtte] AR
5o SH Ao =AMl HIE T
= AN

. C} HIEX™ XIS =4 Ol

ro
r”.l.
X
:Cl)I__I
A
gﬁ
’_ﬁ
D
Q
o,
3
D
w
o
=]
=
o
w
@
|0
Hu
>
o 4
rok
A

- (Gt 3) Sol 9 3B - AT HBo=, ME HH A
Hsiloll chsl &l Aslol eIt of Tl AN =2

ol ml Al e | o Db e
MUt sEStslde U =2 HEZ
oM oZE Ms o ZAMS HASsICH

Table 1. Comparative Analysis of Preference
Set-Based Design(PSD) and Taguchi Method
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Core multl(:pl)é?a og)gllons; inspz/ect?/on; robust
Philosophy yea design to minimize
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_preference
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Maximizing design Producing
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| i
Prima and cost-efficiency | ~at low cost by
Ob'ectir\ye by evaluating broad| reducing process
) sets and variation and making
incorporating designs insensitive to
preferences noise
Feasible region .
definition; trade-off| [Orthodonal arrays,
Key Tools / exploration; set ragcios' loss function:
Techniques narrowing; ’ ; ’
preference analy?ENc())fVA)
functions; weighting| Va@rance
Manages
uncertainty by o
maintaining Explicitly addresses
Handling of flexibility and | uncontrollable ‘noise
Uncerta?nt exploring broad factors’ to make
Y |seats of possibilities |designs insensitive to
until more variations
information is
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Selectin thedmost
preterre o ’
alternative from | !dentifying optimal
i [narrowed set at the| P >eting
Decision-Maki |'“|3ct responsible that maximize
ng Focus P robustness and
moment; informed inimize deviati
by multi-objective | Minimize deviation
from target values
performance and
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Early-stage .
) conceptual design; | Parameter design
Typical situations with hI?h phase; process
Application  |innovation/variabilit optimization;
Stage y; architecture, manufacturing;
engineering, and product design
construction (AEC)
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