2020 2z2fel FAlIsteyEz| =8 H273 H|22 (2020, 11)

At e B oot

gksl2065@naver.com, heyyounghanl3@gmail.com , gkrekfthsus@naver.com

HaeYoung-Lee* Hye Young-Han", JongPyo-Lee"
"Dept. of Computer Science, Sung-kyul University
“Dept. of Computer Engineering, Sung-kyul University

2 =RAE A" EY Vs vdstes 84 Ve 23ty
Aekstazt skieh fFyEE °l & &
Oléﬁ} g, 7HE BA e B4l 84

3 gl 1315& Al el gHE &
iﬂﬂ FAN AS dolHs F3T F J
S F8ato] ALgAA A A7 AE oS A2dE =Ydty A4 txE EQ A~
vtEF o Atz 48 Aol

228
1. M8 21 CIX|E EQ AARQ| Q@ FALE
X2 CIXE EQ 7jEs Qs AFEar A3} PHYSICAL DIGITAL

Z ZOFOM ZEd| ARl QUACH HMOAM A

= HO|HZRH 7tdol "#S0[" HHE TH=0] Cf

ot AlEEo|de & = U= CXE EJ]2 AlE

gfojMg S of™ ZuIt LIZX|0| CHsl oz

= AOM HZE=YOILL MY SN FIEE= 7|=0|

Ct dMo= MEQ SHE 44, A=YHOINE &
[ C

ot 238 i S LYot Z0F0A k[ QUL
HMz=gol 4ot FoME =55 #e CXE E
g M IHOIM HEWES A & ACHH, ST
of 8L A2 OB XH=0| A2ts S0
XFE AME CHsH mEHHS oflp o =2 QFXlo
A= JEO| CHoi m=EWs 4§ F2 FES (A2 10 ME 2Y CXY 29 o9
22 =g + AS AOILy 2018HES| &7t 2
I OF X oz XL oF 100 7XM ™
TE 231._15.1 oz ™H OfHl of 102t 7H B CIX|E EQS &astail SANA L3g)s 22
dR(-44%)H20, 571 7 HE2 AT 45% hysicaldt JHAOIN AsEL & o
2 eallztel 59 o7rt MM ZaME mom VA +85ls FR(digita)s T2
B - oH = == - SiOF oiCt A, ddOM = HAM(sensor) S5 Sl
- - — o= - — — o
UACE SO 2ot YO0 AtZEX| 2 U= Lol Of Co  xix At N
St LR B9 Jla2 0|20l waa came  WEEES FESD, Y AA0IA HOIEHE B
or = = == S © ScoL S B Ol BAdA o o s o
= - A ZASH0] A[EY0[MS A[ATICL AlE20]4S
M o F2 S22 &H=a d2lztdS =gttt
A22 Y 0, §S VLD HIUS =2 %
A, o 2tst A0 OtE Ao = o AstCt 1) Aaron Parrott ¢|, Industry 4.0 and the digital

twin, Deloitte University Press, 5, 2017.

- 208 -



2020 22fel 4

=27 ®M27A ®23 (2020, 11)

Sl g2 SESZ CiAl dd MAZ HE8sta, A
== T=Ch 0l3e F7((Cycle)E S8 loT Azt
B0 CX 2 E)S HEY Aoltt

X HMZ, loT HHi2tH0| CIXE EJS
1 HFAI

7| oM = it 7td MAE o
o= ofof =X ZFLHor St =0
= (Arduino)E O[85}0] DO|L| H[E5}2
1, 7td MA=E FUE|(Unity3D)

H25leA 2ES MEBHRALY.

i
ofm >

M 2

OFS 0|0 A COJEIS
ol 3xt2|2 & 2
M2 =D, Yo

o
P4
HA

Q0| I} O| 2 & (Esp8266)
, MB{O Y™ AlzhORCH
ur*'6+01 AOLE THHjStA S XOf

(123 b L3l Ac Hoig ol

2.2 usd

[# 1] Development environment

+ 8 W2, FUEQ OFF0|L0| AlF, W, S22
E S H&7|(Actuaton= Foisl] AN XMtEES
8ot =, HolEo et A=of HEiS

Lt, =F5iE &+ A=F SIRUCL

UEEE Z2324Y Q1o
Microsoft Visual JavaScript(Node.js-Express
Studio Framework)
SQlyog Community MySQL
Unity3D c#
Arduino Sketch C/C++
Android Studio Java

loT A{EfZZnt CIXE ERSl FH2 (B 1]

o AAEHES ZMIMCE

Arduino®} Android 7t &4t MQTT &4,
s S MHE ZHEAL,

Android O{E2|AH0|HME T

ALEXHOA CIXIE E

% s/w REE

M e
nede

o a4

mUSCR oA

(2 4 M2 P4

= [:]_EI

DBOj|

al
=

{ 1 HolH

I Zh 2 "a Hlojg

EEETE
[18 5] S/W 7|5 8=

AEOAH MEE= s/wel 7
- AFEXOA E=0f et

% BAo2 HojE +

SEqOl chof
% Ylg
st

050 EHo|E

g o
Yol 28
2 MEec
k=X
=

(e}
Z 2| HEA
= o o

— ON/OFF

’s Android
! Stuio
@uni{y

, Ol 0]
TE2 L) ofS o]0l
=l @2 HoleSE
M,
MOSCA2L HS5H  Android2t
AL ALBRLO|A| B OiELY,

Android
MOSCAE &3l A
. Arduino®| H|Of
polling) 22 H

&0t SH ws

=T

oF pm

—_

H w

o ¥© nm



2020 2z2fel FAlIsteyEz| =8 H273 H|22 (2020, 11)

24 H/W f4=
ADC A

ADC

O}50]k O 0l
« UNOR3 UNO R3
()] 2)
12€
N s
GPIO GPIO
UART UART

(A8 6] HW Fd&

StEQIofe] fHE= 99 (A 619 ZLh

& 20fel OotFOo|t 2& B 57HX| FdE|of UL
2= & Mol 2Eols E2tRE, A ZEH, 9H
Hzot Qto|mo| ZEE(Esp-01)0l U1, MM ZF0
= 4T MMEREE, EYEE, =&, ToF 2ot
LCD EL|E, 2to|mto| 250| {UCH

25 Mo ZE

+ (topic == "cmd"){
message. tostring().split("');

2.6 HI'Est29} CIX|E E2IQ HS

e = =

Digital Twin Androld Farm
{RLIED /3, APP, SERVER) (0150] e )
5;{};5 ERE RO ONORE,  gatoic o |
AEHT n

HE 43 T W Ao J
A HAREEN BY E |

A
M tii

p—— e |
B2 g} |o|r_| et x5 J

yat v;!e} A
sy ay |

O|2{3t AZEQ0{Q SIEYO0E 08310 HAQ
HIZ5lAet 7Heol HIYESIRAE =S| fId,
AA & BESZ, ArduinoZ £H Sensor HO|H
£ o= Al MOE 8o AHs7|7t d¥E=

x
REOE LD, o2y 22 Mol HA
GlojEigt BBl eA0l Ml HAD FHo| £

o zl7o=2 HpmCH

~mEQ 09t =9 0]
20t JHatol H| LB
w2 43E gogas
2 LpRo] Bt

8510] el HEo
H=517| 2lsh, OO
=
o

7| HMO{7HR| Y E

o
|0

-

|
=
A
—_=
Xt
=

=

2.6.1 I:I7(IE* MAel dioly +=H X 24

[m] i fTemp Fum 501l i

0 H Tl i

(m] M N 5

O 4 2 i

8] N a 3

=] = 2% i

0 4 2 5

0 % i

[m] 4 5

0 L 5

O H i

[u] 4 4

O M §

m] ] 2 5 Té
® o2

—e—o—o—a
L] 2 [Eis
g2
il e

o (28 8] AN E1|0|E1 =T ¥ 24
S Y B EOIME 2, &5 EYBE, =
o L2 UEL 0r$0|i01|A1 Crast MAME Sl
[A8 7-2] OFF0|= Me| #& ZWES DB MHO| XMESHA ok (18 glg EX
g ZE= AE=EZO0|E0AM HEHO ZEE MQTT g I, AZtS HIjo| EY4E0| BESI0 20|
£ 8 MH=ZE &ilstn, ofFoles EYS Sl Q% oz mrhsict
Yol ZEE A0 X2[Sts FE20|CH

- 210 -



(=1

2020 22fel F=A|

i3l =

x|
=

®272 ®|23 (2020, 11)

2.6.2 CIX|EM|A2| ofsf

WA BE ST WL NER SHELCE
YR ETH RUNTAL

HEEE BRI TR
NHALE (12T

ROl ERO0IRIE N SN T
SRIBLICL

SE U TR NN 4EE
SUETME

0 IUTI0. BN S50 S0l ERE
EHNLL B0 2N RIANTHD,

- B Tl BMM E ST LR EE
FHZ

=9

® =0| LR ALICEL

ofsff EtAIM= X 8= Olsisotl
oA EAFED (2™ oAM=, #=0
2 7ty 2dol RLIEM= T2 HZ0|

2 uppct
26.3 A

-
S
<]

712

=
0l

= ot {0

B:

O0000o0ooooooooo

3z 11
(22 1120t &

20|, AHEA
HIO[E 7} R=lott, 7t 2

.

o

o2
!
rot

sl
L

u
°

K o
mx

=
i o
Of
2

d
-

0>

A

e o

= o
Jo o

Hir

rlo

]
p i

o X >

0

BN

o Z 0¥ r=dn o oY @ 1>
4% Rl

i

- o

ﬁo}'LJ

J

(@]
r
ox [

\Y
hS)

2

N
Ul
)
>~
-
o

|C.
f

420 NEfS

hu

o o

i

N[Ok

i
£Q

2-g0| EOo{X|= of

MNE S AFXO

o
H= T, OT —

M QACE AAIZH CIO|ES o,
K| QOtT Ta|7t 41Yom, Hlo|Eof o
seo e ex

1ol HE HE

Ir

t

O

—_

O on

i

L= Xt
S ©

o

| g

r2

r

HT
27

44

=2 XX

g =3 54

X
[

-

mju

o
11l

rir ofr
> 2 A

fo

-

m

0
2m 2 oo e

> 1% mjo ox rlo ™M ot

Rl

r

El >

=

ot nY ox r
Ho mo e
ek

oy

Rl

N

ol
=]

1134

]
0x
>

, 23
017.06, 1133-

o

o)

!

e
=
o
i

e
o

12}
oo g

4 ot 1

R
R
2
A
o

J
N
>
o
Im
=
m
i

666-668(3 pages)
0|59, 4R, e,
2IEl A0l Al2" 7Y
- 4™E ol2g, HSE
B A WP, s
- 4=, AT, MQTT 7lEE loT
Broadcastring and Communication(lI1BC), vol.2

i
ra
o
!
B

2 oy =

X EQ 2™ Mg ROSY|H mHAE Y
A, 2019, 1386-1388(3 pages)

, O|&&, IOTE &8%t XI5 Hof A0EY &
=27 28(1), 2020.1, 71-72(2 pages)

, The Journal of The Institute of Internet,
No. 1, pp.231-237, Feb.29, 2020

+

T

1]

ET
o

10

b Sh

m

T

o¥ g

o ot

N
B!

N

1)
my JC

1o 0x
W B

oo

0z
o pr I

> o

1>

S22,
= M
= 2
o

-211 -





