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4t : International symposium on Logistics, 2024]

A STUDY ON THE STMULATION BASED DIGITAL TWIN MODEL FOR THE
WAREHOUSE OPERATION

Dong Woo Son, Yoon Seok Chang*, Harahm Na
Korea Aerospace University, Republic of Korea

1. Introduction

The COVID-19 pandemic, which began in 2019, has had a variety of impacts around the
world. COVID-19 has broken the barriers and practices of the past, allowing rapid
deployment of unmanned systems, online shopping, platformm companies, quick-response
services, and flexible working arrangements. Mils Boysen et al. [1] stated characteristics
of customer's special needs for online retailers as summarized in Table 1.

.I TABLE | Characteristics of Customer's Special Needs for Online Retailers

Category Description
Small Orders - Order lines requiring very few items
- Increased demand for long-tail product lines due to the
development of e-commerce
Tight Delivery - Increased order fulfilment process stress due to same-day
Schedules or same-day delivery
- Increased product volatility due to seasonal sales, etc. The
occurrence of workloads and the need to respond to them

Large Assortment

Varying Workloads

According to the MODERMN MATERIALS HANDLING article [2], the logistics autnmatinr.
market recorded a total revenue of $31.9 billion in 2021 and said that the situation in the
overall market began to slow down from the second half of 2022, but the size is still growing.
Winkelhaus et al [3] and Mostafa et al [4] mentioned that companies are facing new
customer requirements and glebal competition is causing fundamental changes in teday's
industries, and against this background, Industry 4.0 is currently a key concept to solve
these problems in the manufacturing industry. Cyber-physical systems (CPS) offer great
potential for the digital transformation of industrial value creation in the context of Industry
4.0. They integrate and integrate multiple technological approaches, including big data
analytics and artificial intelligence, to enhance real-time monitoring and contreol of
manufacturing processes. A broad knowledge base already exists about CPS, formed by a
wvariety of academic disciplines, including information systems, engineering, and computer
science. Consequently, the introduction of cyber-physical systems in industrial settings
leads to a new concept of whether all objects related to machines can interact [5].
Applications of CPS-based digital twin technologies have been growing exponentially and
are changing the way businesses operate. This paper describes the trends and underlying
technologies of Digital Twin research and describes the software used in_the _area_of
logistics automation and operations. In addition, a description of the logistics automation
technelogy and equipment and a description of the additional technolegies used in this
study are carried out. Finally, we present a digital twin model through the Flexim and the
open source OPC/UA server environment.

2. Technology for implementing Logistics 4.0

2_1 Digital Twin and Infrastructure Technology

Research on sensor technology, communication technology and software for implementing
smart factories has expanded to the concept of Cyber Physical System and the concept of
Digital Twin. This section introduces related concepts before applying the industry 4.0
based smart factory concept to logistics and introduces concepts and existing research on
Digital Twin for the purpose of this study.

2.1.1 Industry 4.0
Hofmann & Risch defined Industry 4.0 aims to implement a smart factory, and that CPS5,
IoT, and IoT have been introduced as core components of Industry 4.0 so far [&].
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LS

A F kR E s 14,
o ok

vendar code - 14327

ASE KOREM
5, S: -

il, Paju.
Korea 10075

Terns of delivery: DAP ASE KOREA
Terns of payment:

Conlact buyes/Telephons
DH Eim/82-219566316

[ ——
22— 1-RAOO-6G23

Deliver to @ 26SISHIH

Receiving storage locaticao (W ==): PBL

Het 45 Days(45 Days after receiving date) Currency KAW

i il
Description
Unie Frice per unit neet value
oooo1 WAFER SAW_DIE CAGE =13 w = o= 383
1 sET 135000 .000 135.000.000
e W LS B eee
ooooR WAFER SAW DIE CAGE =4 =~}
seT arsses. 200

1
.- B AT BR ees

oooos
1 SET BO_ 753 _40H

Deliv. date Day 2023.09.26

Tax Code IA

WAFER SAW_DIE cAsE_Xl Y Abwd
o

BO. ¥53.400

ASE WKorea

Purchasing

G PaEha pE—
Order gty Uit Price per unit MNet value
oones ' ser i e 80,783, 400
M XM S A AR solss | 20230630-10230630-10926101
. §s | 397-88-00033 |SHEF §e | 207-81-003%0 |®i3%
- . | — Atm
2 (ﬁﬂg} | [ESETSlE] 49 ZEe : (eioig) MO 01 2210H=F) Y [l
3 M;Hf HESEA LT OIS SUALE 14, 4088(012S) u ”Hf LIZ HFA LTI T6(FLE)
N 2E | mwAHA | @R | AZER0 NR W =3 : giel | == |
. olma dDEﬂaDk&n@‘a‘;akr.cﬂm
oloiR! hang@lab2m.
yoonchang m.com oiig
JEUT 2301 M | +HMNR | B2
2023-06-30 376,849,200 37684020 | 1SS PO number : 4530121900
i w® = 4 =8 =23 271y MY o3
06 | 30 HHEARE-NIB(70%) - 1 376,849,200 376,849,200 37,684,920
-2 = - 2B 0] ] A4DI+3
| 0l 2Y%& (A7) &
414534120
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M KM 2 A MM seiMe | 20231227-41000008-00u032yn
B _ BNEE =8 B2
B 52 207-81-00390 542
a8 =jae - 4 | - ;
g (gow) | (FEson | 49 | =8« : (dora) | MONAOIZ0IGF) | 4@ | LEEGiCHOL
a MEE | nzmwnznvossvez uosiwes g MBR | oo eeenze
TR EEE O B R :. 28 | AESH | 8/ | vensn.sednlsee
R —— il 1] | kmno{aseks.com
sunjungla’ .COm
oY |
38U 2301 I ~3NR [T
2023-12-27 80.753.400 8075340 | BIEUS 4530121900
i 8 &= 4 8 =20 33719 ey H2
12 | 27 | WAFER SAW_DIE CAGE X% Al 80,753,400 8,075 340
Oy ET] a2 eE olg a3

0 2Ug (7 &
88.826.740

2 oIME2 ZHH FHA (www hometax.go kri0H W, = SHAZ Hé B HAHMD) At Ut
SrEAM Eol2 AY| ZHj0|2]Q) " 2E|/UT)y MRS A LA A 32 BFAK] 28] " £ 0|&51A|7| BIFLCH
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_’73_



M XM BH| AFA selMs | 20240319-41000008-00u034yo
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' T TTESE ADEODIERZI & | & a
& ®8 cocaap | ¥R | sShiaccaciecqo ] o4 | NESN | 88 JWE"MI*EW'J'-T%'E_
oloHg kmno@asekr.com
Ol 0N {@lab2rm. —
aunjung IM.Com olg
ST S27H4 ey | *8BNR B2
2024-03-19 135,400,000 13,540,000 | MRS 4530123164
i s &= 4 = =] 71 o 43
CONVEYOR EXTENSION_WAFERN
03 | 19 | AW DIE CAGE . . 135,400,000 13,540,000
2y LE) +8 o8 oani4a
! | ol 24§ (37) &
148,940,000

2 222 =4 FHA(www.hometax.go koM Wg, F= FAZ W & HAHMSIA LA YLICH
UEAr &2 47| ZH0|22] “HAHMS)H LS 230> X3 dFAtd 23] L +3 Uaibd BED
USAtY 28 U £ USAHY 2 Uy "2 018547 BHEUCH QRICS Sof SEAMM 3 2T - AsH
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2 F)a=A

M KEM| 2 H| AFA seMz | 20230906-10230906-77678330

=8 Al ENZ i 9-86-04094 Sz

Ha 397-88-00033 “iis s | 1 i

H! i E I e A Qg . Xl FIA
g (o) | (PSR 849 | 3Es : (el ‘ FRex 49 | 2u3

NRIZ | NESHA BT SHE 424, TS HI015(SES, I} AEE | 20 SUN 1SS S=1S 12 BRS 125 12058

4 | g pABAA XANSME) L BE, 25 M=)
X e FEMHA | @R | ADE0 YR I3 i pE | g““ 22| g

' indhsk@
Ol voonchang@ab2m.com ::;: ]| i cplcgrc iliies
Hdun 230} M= | =EAR 2
2023-08-06 465,600,000 46560000 EHTHS

i u #= 4 > £} 23719 A H|3
09 | 06  MEAIAE ZIHoH-2ot - 1 465,600,000 46,560,000

2 =] -] SE o= 2140|142

[ I I 0l 294§ (M) &
512,160,000

= UHER THYE FH L (www hometax go kroilA Wg, E= FHA2 g B HAHAS)I AL YL
LoAtd el 42| EH0[A2] "HAHMZIHL 25 H3A St 23] 2 £ UgAtd 22D

To 2=

WEA 28 U £ WEA o MY "2 01Z51A7] BIEtUCH QREEE S SEA0 M &2 #elE 4 AlaLH.
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M XM FAH| ARA selvis | 20231130-10231201-68390585
=8 _ SAEE == 9-86-04094 E Lk
Hs 397-88-00033 Tda ga | 11 He
-4 ol e - - S P ik
2 (&elg) . (FI@=0= oY 2Es : (eelg) - (FR2= o9 T4E
| ARE MESZA LANT UHE 424, TE HI0IE(SES, Tt ARIE | ZIT BYAJIED £ 13, BIYES 125 12058
=2 EFN U GAILEAA T4 AR HE]) o FL | =z 2o mEz)
& o8 BoMHA | BE | AHEQN K2 Y I3 ‘: 2l gH 2| gu
e B L
Ol 0N yoonchang@ab2m.com _:;Eg_ " h*@fbgm i
ZEUT 22714 L] +ANR HZ
2023-11-30 6,355 814 635581 | HUTS
4 = = 4 =g =l 3714 My HZ
11 | 30 | MBAIAY B3He -7 = 1 6,355,814 635,581
S5 =L CE) S T SAMD|%2
T ' Ol SUE (A7) &
6,991,395

= AHEE =HE S (www.hometax.go. kM WE, = FHA2 Y EH HAMS) AL YU
UoAbd ol 47) FHO[AQ "HAHMS) AL 22> M3 S Atd 28| U +3 dgitd 22D
WAt 23 U £ UIAH o8 MY "S 0185A17] HIELCH QREES S5 A0 2 #elE 2 UsUC

M XM SAH| AR seles | 20231214-10231229-95675957

== - SMNEE == 0-86-04004 sNSFE

HE | 39? 38‘%033 ga (k-1 | 11 e

A= =3 as |
= (ﬁ_ﬂﬁ]’ | (FIRE0E - 1] F= i) : (&) | (FIFZER F-1 Zas

NF HESHA M7 SHZ 424, IS HI01B(SSS, 7} ARE | I BOAJIET 221213, BIRE 125 12055
| F2 | o oAYESA NEVRGE) B 2 | a=ss= reme)
R wA | ZEdUs | @R | AZesoNw g = ;f ga | g"EAN] ga

[ Kindhsk@alogic.co kr
ol yoonchang@ab2m.com z:g:: : g it
FEUT 2371 L] . S=AMNT Hl2
2023-12-14 54,100,000 5410000  #Zsis

i u &= 4 x4 ==} 23714 Ml H|3Z
12 14 | MEAIAY SSHe-EE ~ 1 54,100,000 54,100,000 5,410,000

BH3Y B S ol a0I2

| ! - 1 0l % (M) 8t
59,510,000

E oSS M2 A (www.hometax.go kr)tAd WE, = SUAZ Mg | HAHMB)H AL
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(3) NXP

Purchase Order
e it N f hailand) Ltd
& : NXP Manufacturing (Thailand) L

NXP Manufacturing (Thalland) Ltd. eage 1 or 303 Moo 3 Chaengrittans Rosd, ?akg, 10210 Bangkok, Thallnd
GEC S | 618200833333 -
Lab to Market 20201021 X i i
5073%'356 World Cup buk-ro Mapo-gu EERERCNCES o e
03525 Seoul 2020-10-21 303
South Korea Dealt with by: Tracy Cui

Telephone mumber:

e Une [Materilno12NG) __ [Orderquantty __Junt | Unit price] Price Unit Total price

To be contacted for all questions Joescrpnon
o Order Amount: 25,000.00 USD)

2) Invoice submission for oversea vendors<(>,<)>

S THIO:| Teems of deitvery: The tax invoice is mandatory and must be sent to us within 15 days aft
O Mon S Ernengwatiana Road, Laksi B Korem goods or services delivered via email to: nxp.apinvoice.asia@nxp.com a
10340 Bangiek prisana
Thalone

Torms of payment

75 days after end of month of invoice date 10/22/2020 change PO incoterms.

1 EA 25,000.00 1EA 25,000.00 USD

invoice: VAT nr: 0105517007286 | Bt o
NXP Manfacturing (Thailand) Ltd NXP Manufacturing (Thailang) Ltd
Rdad, Laksi 505 Moo 3 Chacngwattana Road, Laksi
gk ok

10210 Bangs
Thailand

This ada hould be printed on the invoice be sent to this address

Part of automation Store Sotfware Upgrad
On 2020-10-30 1 EA to be delivered

Part of automation Store Sotfware Upgrade

Original nvoices are to be sent separately to the ‘invoice-to" addreas. The Invoice shol
Snd deliverad quantity/servce. I InvoKces 4o not cor rs e il

retim

nform to the purchase order

Al refevant documents are to be sent with the. gogds to the ship-to” address referencing the order number and order ine.
them for correction.”

“order iine.

Total Order Amount:

D oM

1= vl T A1

o1 AOTRBOO
<< Wi 1 W 9 >>

e F ] =] 8- bF
2021/01/25 swa= 0848ITT210163405 uso 24.968.00 1.102.64 27.530.715
ORDER : NXP MANUFACTURING (THAILAND)
LTD
DETAILS : M—ATBK-CI-201027 &= : EH=
F12} o] AAFN-E] cteago) 21T AN+ 22 FDYICh

2021/01/25

KEB s s =gk =13 (D)

_’77_

25,000.00 USD
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6—2) [20223 Korea Matd A3 #7t5H, EFuAZ 7)1AF 23]

[EFOIAZ] SH=FUEUY / 2X 7|8 =2FAts
ordH| &&= 22

@ ==ora 202278 11028 URL ¢
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2022/07

AlZIBHABR A2, GTP IUAIAH S 2T 257|4 EUEE ol AR, SR 214 SoE Tiof
S 14ARE] 172712 4§ZF ZIEA0IM 2T S

&t 4= Qle AASTAIJCHA (KOREA MAT 2022)0] Z|'He 1442
ZHE224U| FOIS o2& U 2t 2o 27 A3

T

sll2 12212 Ye qAlsFAUGURE 25 AHIE
ct.

O|H mA|lSFatchd
ZR, LIREEUE, Al
Z|&0] 270t
TOrE 2 277|gE o
£ OHHE 25 022263, A 5 EF2R7(YU AE2T], SPHE 2

ZHEZH0ld 5 =2FEFH aAYFOE, 2E|E, DHEIHA & =2FAs

TEH, aH|efo|C|d2|of, 221 el A

20j~, RHSo|ololol R2|0F 5 Al T4 50| Yct.
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6—3)[GITEX 2022 #A3]]

NORTH
AL DOWNLOAD THE APP (S5

Access to event only

Fiaricting with Digital Badge -
. AND printed badge 3

ZA'ABEEL HALL 5
YOON SEOK CHANG
CEO
LAB TO MARKET
KOREA, REPUBLIC OF

Quick & casy access to the event

@

Sowniond the Print Badge collect Langa
GTTEX lus 2pp e varnta

IMPORTANT NOTE
Entry to event only with Digital Badge presented
on the app and printed badge

- Badges are strictly non-transferable

- Valid ID may be Tequested to access event

- Vinlation of ahove rules may result in AED 2,000
Fine and denied entry to event

“ I

2299013116

SMART BISINESS SRLETION
IR AONE

aus Wi s

PAID CONFERENCES & WORKSHOPS FREE TO ATTEND CONFERENCES
@ reaining academy @ slockstage @ svortien
@ vetlow stage @ creative cconoiny Stage @ T

@ roxstag @ ruooanx

® e s:"_ X-Verse / Web Talks

10-14 51TEX AQ

invest
L.Seoul

[ \] LaB TO MARKET
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6—4) [FENE7]ZS A 2023]

s°orgy emud =kl #@M  2W M 28 ool  AEX @Az ECSRA

EME0I2 2|0y 50kg 0|2 AHE wtAo| H7 gl o], T2 (K ESH of= X 9 0|5) =Y

2 XHS5shs A|A”IS HAIFLCE 0|2HE GDS(Goods to Destination System)2 g2|=

=5 27 A3t AAHO|CH Hof| 2RE StES MY W AR D YW E0E Q=

18 ME AAH, 312 228 A REY SN E 32 0l&ste Zitolof, 2|1

322 Stz oSt 32| ZE Y MES S5t 0l8sts ME2|ZE So2 74 EL

2922 MES FZote B0 Y T, 220 AUE| ERME, AY XISkt £E 9 ®A}

HE 27 &1 S0 E3| R8sictn YEoIS Yot

6—5) [Korea Mat 2024]

M
4
rx
ne
)

[Korea Mat 2024] (F) &0, ADIE =&

A0E 25 &4 JE oAl S0

Astt 7| xtel= : 2024-04-25 15:51:38

I
.

ARSIl 22U
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6—8) [AWHIEY} 2025]
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[AWHI|E L 2025] 502 DEW 282 7 XI5 &5

SN

HTIZ| ZIX} jjang@hellot.net | S5 20250828 153812 URLE AL +|| =

ofr

6—10) [EF=-AFRLC| Al AlE], OlLHX] 2E4]

r
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6-11) [EHUAE ZH &= Zaxt 2025]
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