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(57) Abstract: A computing system of the present invention comprises a data-
base and a virtual factory construction module. The database stores modeling
data. The virtual factory construction module constructs a virtual factory in
which which the progress of work performed from a first part to a second
part is displayed on the basis of modeling data and a time difference between
the time when a first signal is outputted and the time when a second signal is
outputted, the time difference being calculated on the basis of: the first signal
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dl o] Bl (d3)E o] &80, 5 10 =g AAH, 2000)°] 7}
T4(2100)2 23+ G4 H/EE 3R e
o] B 4 E(360) ¢1E 3| o] ~310)2F-F o] E(d4)E =413 4= o}
ol El(dd) = FlolEl@el 39 4R 5 A%s T 5 Uk of
o]l 8 (d4)= 2F$ Al {H(Processing Time), MTTR(Mean Time To Repair), 2

MTBF(Mean Time Between Failure) 5-°l| th ¢t 4 B.E £33k 4= qlt},

:
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o
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Ay
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&2
A o



WO 2020/076012 PCT/KR2019/013031
[61] ol B 4 EE(360) t o] E(d4)E o] &3te] HiolEHWdHE AT 4 Tt
d o] E](d5)= A A F71000)2] A A FeS ¥ Ax) d/i= A A

o
F74(1000)] v 2 F3HE o S5t A ool gk 7@ HE 38e o v} tlolH
A W E(360)2 HolEH(d5)E vl 2Zd o] 4 = .

[62] & dlo] AA(350)x= HolH(d5)E L%H** ATk v =& o] &350+
t] o] B(d5)E o] -&3ato], & 1o =AIE A H, ] 2~ &d o] 3 E(2000)°] A A
74100009 A A = R/EE = A A 37(1000)8] 1] 2 sl el #A 3
o 3k ¥4 A 7220005 FAE 9

[63] 53& =29 Holy A 59 %&% Argstr] A gk 7iE ol

[64] djo] B A ] XEH(220)2 ©lo] B (d01, d02, d03, d04, d05)E o] &5}<]
dolE(d)E AT 4= At} dlolE A XH5(220)2 ©l o] E(d01, d02, d03, d04,
d035)ol L3t A HHE A 2|ste] dolE(d0E AT = At whehA,

d] o] E](d0)3= o] El(d01, d02, d03, d04, d05)°ll ¥ 3+5 4 B.o] A9} FA 3
ARE ¥ 4= glar, d o] E(d01, d02, d03, d04, d05)ol] 38 A 1 o] 2
Helslo] Aol = AHREE T th =3 =4 %] R 63 & A
Zlol .

[65] Y4 5 19 AA o 25 E HolH E et HolH 7y AR &
Holg s g ol

[66] tlol e =3 &A(100)= A ] Eﬂ olH =3 &X(110), % ?&M Eﬂ olH 3
AA(120), 7% &71 HolH =3 &X](130), 244 )

& Holy =8 X (1505 £33 2

[67] & A Holy =3 AA(120), 7%

18] =3 X (140)= hF st A ES £33 =7

| AX](120), 7% 871 HolH 3 & E

](140)‘_: X}}H = 7<4 ;‘dr‘j % o]_g_

333, 334), '@ 2] A} 5341, 342)0]) =

A21(120), 7% &7] ol +4 A

AL B F A HolE 1 A (120), 7 &7 HeolH 3

2)(130), 2 2F] 2} ol 8] 25 42)(140) Z-Ze)) E35 viE g 23LE A dE

:]:} o]_ Ex}a}- 2= ohq_

=
o

1]1}4

A
2=
A}

o]

N

ol 0&

[68] T AA ol 4 4 (120)= A &S =6

S 7S o) F W T s AX)(325)7F = 3] A8 AV, WE 9
A7), &5, 25, 55 S ) o ]Ei(doz)a TR A
[69] T &7] dolE 8 X130 AAM =S T3l &

[e)
4) 2} 7} ¢ %’4 1 2 % 8715331, 332, 333, 334)01 N XE AT ALY
L, 25, F 5 ol thdt ol (do3)E -
[70] ?jx} tf] o] 1 A 421400 AAES T3l 2 AHE341, 342) 24H
Yok, A2, A AE(341, 342) ZF7h9] 914 2 2] AE(341, 342)0] = HE
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[71]

[72]

[73]

[74]

[75]

[76]

>

Lo A7), HEe A7), 2%, 25, F5 Foll gk o] B (do4)E
o)

T3S %&3}‘3& o] Bl A 2] ;g(zzo)o 2 AHE(341, 342) 2] Eglol o 3t
AR5 o] &35te] 2 AE(341, 342)9] -5 Al4kst 4= AT} vlolE(dl)=
A 25341, 342)2] ol tigE AR E :%J’J%L AL, ?% (325 H FF
£-71(331, 332, 333, 334)2] 50 3 AHE ¥

dn] deol8 =4 X 110)= 559 ZYHH X
At XYUE Y A E(110a, 110b)2 AH] =311, 313)
313)9] S A o ok A (311, 313)2 A S ?633 = o]g=
T Uk AHE(311,313)2 30l 23 = A A& et ol 84
AT TUEH X E(110a, 110b)-S AR E(311, 313)2] & HE-& 71 817]
Al A A F4(1000) 2 A A FH(1000)0) £3HE = A Q4B HXE =
ATk 2, RUE X E5(110a, 110b)2 ZH2; A H] 5311, 313)0] A X2 2=
ATH TFE S 24, AY] HolH 3 A (110)& AR5 15 g 59 o o
AxE = ok A dolH =3 AA(110)7F ARl &3 13 & 3 & 99

,

=) = A~
x4 9l

AQC
o

o]
AR E A= w78 Fzdte] A EHA AEE Aol
o A, ZUE %i]‘é(llOa 110b)< 217 M H| 5311, 313)8] & RES
Zgsto g AnE@311,313)9 I B3 2/EE TAY A s HA g F
AT} o] A, ZUHE X E5(110a, 110b)> Ul A & 7} 2h(digital camera) &
e F AAd U

U 425 (110a, 110b)S ZF2F AH] 5311, 313)9] &
= | &S X8k 24 Ar| 5311, 313)9 4 &

L/ 349 A A4S AAE ) o] A5, FUHE AXE5(110a,
110b)-2 = A & 124 3F= 7l o] 4l A (depth sensor)L} H] & Al A (vision sensor) & 32}
ge a3

Z(110a, 110b) 54 27| dlol ¥ 44 A=](130) L/&=
AFGE3la)E A2 3 7 Ak U EE FA](110a)i= A #(331a)°] 9 1(P1)°ﬂ
AAsk= A9 8 &7133D0l F2HE 5 87] dlol B 3 4X](130)
L= R ‘](1103) Al (331a)°]
At ol ZA, AT =
= 2353k = 9l v
o A, A5 = ﬂlw(331a)°1 AR Pyl AR 8= A9 ZUE = 2] (110a)°]
9]3]] 51-0&1;] oﬂz\]—oﬂ r/H LZJEE J-'O‘]—S]—_r /\}
HUEE A2 (110b)= Al E(331a)0] Y 1(P1)ETE1 Hfﬂ(Pz)f’a °1£ﬂ01
(P2)ell A= A9 5 2713300 T2 H 75

N
il
»

(F'%)
§
2
:\9
@
5
>,
1—_1\1 [
X
s
32

1l

o
i
TR
i) mm
|

o

%] 3
2)(130) H/EE= A E=331a)E A2 = k. FUEHH %ﬂumb)t

F(331a)°] A (P2)ell AXEH= A 2T E %E—%% G2} o ZA, A F =

E(331a)°] A (P)ANA A H A Ve = AR E x84 g &
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ol 241, &= AlE(331a)°] fAX(P2)el] !1AI 8= B4 ZHE R AX](110a)°]

&) ¥ At sk AR E ¥ 33 5= Q)

[77] BUEHY A E5(110a, [I0D)ZREH 85 A5 52 A5 2hzto] Zeg
AlZel tigk Al ZF A HE E33E = QlTh dlolH A7 EE 22002 A E
E3E AN QR E ol &ste] RUEE A X](110a)°] o3l A&7 59 A2
HUE " AA(110b)ol] o 3] A&7t EH | A7 AFol o] A|gE Apol & AL 7
ATk whalA, wleolE A g RE(220)2 AE(331a)0] AA(P1)ol A EE
A2 (P2)7HA] ol &= =] Ae]= A - ALk o 9

[78] ek, 2 g o)of] A H A gF 1, RUE ® X E(110a, 110b)& 217}

408 AAE(pl,p2)= 24 7 dvt U EE X =(110a, 110b)>

A E(pl, p2)& FJ g+ G4l ek XJE% Fetet= 2S5 E ol B A
EEQROZE Ao R AFe 4= ) M5 = dido] 2 H AJZHe gt
AR E X3 5 gt oIy A 8522002 A5 A et AXE(pl,
p2)oll A A F(331a)0] P Al el ek A4 ARE E53 5 v

[79] ;14 Bl % A E(110a, 110b)- dFvto] AH] 9] &F Hof| A x| = A, shie

Al 2HE = A &F SR E = iAol A E 4= QLA o]o] #etol& 6

o] ApM|stA A E Aot

[80] thRk, 2 g & ool @A E A g ar, ] HolH 3 X (110)= AAES

T

f re

1 0111
Ei

FE8Fe 4= 9t} o] A, A ELS HAu 5311, 312, 313)0]] HE-2FE of,
*éﬂl‘é(m 312, 313)01 A= HE Ao Age A7l e AV, &5, 25,
A

[81] &7 o] E1 —’F;é’ FA(150)= A A 4(1000)2] AA A -2 3 A

(6}
&78(1000)9] AHkA Q1 Aol et HlolH & 1S 4= o). &4 HlolH =4
A (150)= A A F1000)2] AAAQ e RUEE & 5 Aok &
Hlo B =3 & (150)= 2 A 278100002 A A0 B2 FYHE 517
Hsl 2A 541000y HE ol A2 == o} &4 ol =4 FA(150)=
UAE Fhe e}, zlol A, 9Bl Ao S g A

[82] Hlol 8 A 2] E5(220)2 578 HlolE 5 4=

R T HolE 3 AX50RTEH F = =331,
312,313) 24749 217] 5 AR & Aate 4= 3l wlolH A 2] 25 (220)2 &4
Hlol e 423 X (150)°0 o] 8] & H 4 2 g 23

FAA50 258 HE A5 olgste] §4 59 &, 7, T EE At

ol
AA
[83] 55 4o g dloly = Aol s 2P H S Holg=
W 5ot}
[84] s o8 3 A (15007 A A 3741000)8] A AN B 2

)=}
ATt 3 ol H =3 AX(150)°l <f &l 23 H 3/3(3000)-> 2 Al
TAH1000)2] T-2 2 A A F41000)8] AREE QL AFstol] th et AR E EH 4~
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[85]

[86]

[87]

[88]

[89]

[90]

ATk ) Z A, A 4H3000)-2 A B E(311, 312, 313, 314, 315), 2 A4 5351,
352) Zh2te] A7) 2 Aol gk AR E e o T

T35 FxE, dlolE A g ZE(220)2 94H3000)S o] &3le] AR E(3I11,
312, 313,314, 315) Z}72+e] A7) 9 AR & A4 = Ao HolHdh)+=
2 4+3000) 2l AH] 5311, 312, 313, 314, 315) 2 212] =17] & 9 X)) o &F
ARE X3 = vt ol H A gl E5(220)2> 9 73000)0 thet A H =
ANl E(311, 312,313,314, 315) Z+2te] Z17] 2 x|l oot d 2.2 H3E sl o 2 4
tlol B 2] XE(220)2FH F9 5= tolHd)e = AAaAZ 5 sk

L6 49 RUEH FX & o8] HolHE 58k oA A< WS
HoFE /g ko))

An] dlolH =3 X (110)+= FUHE A E(111a, 111b, 111c, 111d)&
o]-&3te] Au|E (311,312, 313,314, 315)2] 4 ¥¥& ZUHHY & 4= ok
A E((311, 312, 313, 314, 315)¢] 3t+o] A< o] &5 &= 49, AH] dolH
T3 A (110)= FYUEH AX|E(111a, 111b, 111c, 111d)S o] &8} 42 o
29 FUE R & g vk =32 Fxskd, ol Bl A 2] EE5(220)& AH
toly =3 AX(110)=FH 56 NS E o]-&3sko] 2 Al Xk (Processing
Time), H 7 217 58] A|{F(Mean Time To Repair, MTTR), ¥ 4 3 317
7+ (Mean Time Between Failures, MTBF)-S Al4Fe 4= 1t} d) ol g A ¢
EE52200> Aol 239 AR S A AlZE, Bt g ] AE R H o L
pA e gk R E HEsto 24 HolH Ay XEQ)EFH HHH =
ol El(d 9] S #AEAL 5 9

RUEE A E(111a, 111b)Z 319 AR[(311)9] &F (P11, P12)ol] A X =
ATk ABB1DE 4 271G3D)7F AAPIDERE A A (PID)E ol 55 3=
o] A& e 4 o). tol B A8 XE(22002 XU EHH
JE(111a, 1116)EHE FHE AT 5 o]-&3Fo] Au|311)lA 2¢] o]
S g = 2] AIRE, AR[GIDS B g ] AlRE A R[(311) 9]
F AE ALAE T
FAE(111a, 111c)S = 45 Fxsto] A ¥ s 747t
1311, 313)9] &(P11, P13)el] A X 4= 2t} A8 E(311, 312, 313)2 7%
713307 GAPIDHERZE YA(P13)E o] 55 = ot s}t o] 2148 =38
AT HlolE A8 X5(2200> RUEE FA=(111a, 11le) 2B 94
3 E o] g3dlo] Au|E (311,312, 313)°0 A 2t o] 3l H =t 2 Q%= 24
& AAREE 9l
FUHHE AR E(111a, 111d)-2 72 8] &311, 315)9] (P11, P14)ol] A A=
ATH AU E(311~315)2 55 271331)7F A X PLDHZFE] Y X (P14)=
et st 3AHS T o) ol A BE(220)2 ZUEHH
HH S E o] &ste] AHE(311~315)014 &4 o]
= &%= 2 AlZEE ALEE 5l T

(o]
{0

1 o

|

Ao

o )y oX off >
Ml o
R
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o
O

t

> Ay oo

o

Ir = rr
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1] Al HlolEl 3 4 (110)3= Algbel mhek ol 55z AL AIB] A
8ol BUEY 4N E L3 5 ek ¥ o] A4 ool upzul, 2ol
BB Y $A3 A o) R AL 4D 5 ok abebA, A
F4H1000)01 4 A4 0.2 28] A7k B2 S 5 glis A6l B o o
7ol =, 2ok & 8 re] BB Y AN E o §ako] 417 Al el 2 A3k
5 ot

!

[92] T 78 T 49 B

[93] 70 EAIE F(1000a) ol A 3] B2 (1500a)0] G=3)E 5 ).
FA(1500a)2 =3 3F=d] A U] E(311a~314a, 311b~314b), 2} A E(343, 344), &
T AxE326,327)0l A F Ak FZ(1500a)> AL 2= 23S

T At FFE 42E AH]E(311a~314a, 311b~314b)ell ol &l =3 = 4= gt}

b E g & ol o)) ¥ K] @FaL, 37E(1000a)o A o] 3 o] ~alE

AL, FA(1500a)-> 3Frt o] <] Aul, gk o] ge] 244 A}, sk o] ko]

=], s o)) =% el &l Al 4 )

[94] Adul oy =8 41107 EYE R FA=(111e, 1111, 111g, 111h)

Fol 374 (1500a) 2/HE5= A W] 5(311a~314a, 311b~314b)ol| A =3 ] =

BEUHH I 5 T

[95] 37 (1500a)-> A 1| (311a)ol| A Al 2FE] o] AH]|(314b)ell A $2E 5= STt

dH] 5 (311a, 314b)2 242t 2= 2] (318a) H A Z = X (319b)5 ¥ &3t 4=

UL ThRE, 2 g & olof) SHAE A ¢Fa1, 2 X (318a) H AR

ZA=](319b)3= B 5 (311a, 314b)3 S HH AA U = Ut} 2= A2 (318a)+=

| E(331a)S AH|Blla)E FYA 7] = o] &2 5 o) AR = AX|(319b)+=

Al F(331la)e AH(311b)EF-E =5tet7] #18) o] -84 5 Ut

[96] TUHH AXE(111e, 11112 ZH2E 4 (1500a)0] A 2HE] = HH-2
A (1500a)°] SR EE RES 7
AR E(11le, 111H)S 2= A 2|(318a) E AR = X (319p)E ZUEH Y &

th o d 24, RUE Y A5 (111e, 1110 AH]E(311a, 314b)3 ¢17 3¢

Aol AxE 4 ot th & d =AM, EUHE X E(111e, 111D 25

*](318a) B AZ = 4| (319b)9} Q174 g -1 o o] A4 4= Q).

[97] dol e ZE220)0& ZUHE AXE(llle, 11IHERE ZHA N2
o]-&3to] B1E B9l (Tact Time), Yl =L BFS! (Neck Time), 2 578 o Alol & EF<)
(cycle time), Z+ &4 2] Yl Alo] & EFY (net cycle time) &= Al4He 4= 1T}
BUEE A2 E(111g, 111h)E & 40 E=A1E 2B 42 E5(110a, 110b)°]
&8t 5= vk RUEE X E(111g, 111h)& AH] 5 (311a, 311b)T} 17 3t
FH G ol A& 4= vt ol 8}, T = A2 AefE)

[98] =, An] dlolH 423 AA(110):= 41| 5(311a~314a, 311b~314b)3} #A H
dlo] B 7k ol 34 (1500a)3 #AH HolHE T 5 ) E g2

mlo ofr —

oL

>
f

2

1
ot
i
-
X0
&
-
-_>‘4—"4
)
o
fr

u
AW
o,
ot

o]
AR
3
?gr
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[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

=

AH] 5 (311a~314a, 311b~314b) 3} 5§ 2 © 2 T4 (15002)] ¥ 3 ] o] E]
FHso 2 M, FAH(1500a) L F7(1000a)°l thale] AME A o] & FA4
ﬁ ey

i

iy M

jr/]_ft
=

4

1% o
-
X9,
i)

3k Y| E(311a~314a, 311b~314b) & A2 5(319a, 319b) AL A o] A X< 4=
ol e} AH| &5 (311a~314a, 311b~314b) L X 5(319a, 319b) 1} 217 3k
Nk &HA AAE ¢ Aok whebA, S AulE(311a~314a,
~314b) T AF7F a4 o Aol &= A 8] E(311a~314a, 311b~314b) R
34 (1500a)°l ko] A E o] =& HolE & =33 5= ATh

L8 29 7M FH E EEY w3S AYsy] s A dEelth R oE
oo gy o] idel mAYE 7 TS B FE g ot B
g o] olafl 5 5] Al =1, = 8 = 97} oA FxE T

T 88 Aty M A T3 EE(340) Q1 E # 0] A(310) 2 FE]

w28 ol A ¥ A A, o] El(d2)=

5= 9l o}, dlo] B (d2)= dlo] El(d1)ll

N 32
> & o

2

8=

2
i
>
=
©
)
o~
o
>/

Ir
i

ud)

T .

U

e =
] WES 7hak F2100)0l WX &0 2 M THE T 2100)S T3S 4 Q)
o] Bl #] o] 2(320)3= o] El(d2) B/ -5 7Hd 3 2100)00 e
ARE A4 vk Rd Y EE(330)2 o #lo] 2(320)0l #]d¥  K.of
71 Z8te] 7Hd 5 42100)0] A AsHE A1 = Qleh 298 Fxshd,
U 2~ E 7 o] A](350)1= v ~= o] 319200008 -3 7H 5742100)<]
A2 stE S AR A A AT E 5= AT
5102 =29 dolE ¥4 BEe] FA& 4] 9
w20 H g o] Aol A Al $ 2
Motk E o] o]l & 7] Hall =1, 5 10 2 = 119] & Fxdrt
108 Festd, dol e 4 REG60) QE ¥ 0] 223102 H
ol E(d4) 5 FA1E 5 Slrh vlolEl(d4)= HlolEHdel 3 AR F dRE

ol

FE5Fe 4= 9t} o] B (dd)i= HlolEldD)ol E£3H AR F A4 F2(1000)<]
A AES B A A A FE1000)] v B s o Sl 7] e E gt
AR IS 23e = Q) o 2 A4, dlo] Bl (dd)= 2 AIRE H a1 8] A7,
D Ag 1 A, 55 AA 5L &5, 55 V5 &5, 2 (A5 4
So) ) A rE 283 5 9l

=
©
i)
M

S

M BE(360)-2 o] El(d4)E o] &3Fe] dHolHWd5)E AT 5 vk
el o] B (d5)= AFE A7 A A gl g A AAH S Sl RS T
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[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

2 o 24, dlo] B (d5)= A A F4(1000)2] &) AsHS Bl e Ax 2=

12 A3 o Se Ao S ARE }:?ﬁ Atk =

A2 E(111a, 1110)EHEH &894 = ES
tlol B ¥4 W E360)S 4 £7133D)7F X (PIHEFE X (P13)C.&

L Zol 2=glE = A | ZHele] W A Balsk 2= i) A 1 2He] o)

bl o] ol Anl 31l A Al 2 2hglo] A2k = gk Al 2 2442

AR E(311,312, 313)0]) 98 FaE 5= gich. vlolE] ¥4 E(360)> ZUE Y
1E(111a, 1110)2HE 8= A5 50 7] 2810 A 2 244l 9] 78] A3-&

i

i 2 o2, dlol sy A%el A4, el el B2 e, 39l 14
W ARE TS 5 Yk AL R, ol El ) AF @A)

f

d 5l
=EFS) (lead time), Al F2] o 55 = 2| 28k, Al @A AakE, A+ 9
w = AL, Al AR A, Al A ALk, A F L o S E =
&, Al Aol A4, BE B Ula Bl A 3 A Y Akl E B,
of Y Alol & B, 7 34 ] AAl 7HEsE, A w8 dS5H= vt E, A
ol
ol
ol
|

i

A Az AL, 7 52 oS ¥ = %XHE,Z%@HM A4 7HsE, 4

jus

f
A —}

oX . of of 2 £ M ox
o o oW |

o
ki
o,

tlolEl(ds5)ell 23 A H = v =& dlo] 319200000 A 5 vt = 11+

2z, v 29 o] AX|(350)= t] A= g o] 39 (2000)S £ 2 A

ZH1000)2] @A) 33 2 A A F4(1000)2] vl A&l o 3t

(220008 “L¥Z, B3 5o FEE TAS G Q) o 24,

(2200)= AA] A= A, A A F1000)9] o 5 ¥ = A= AL,

1o] @A 7Fe& E Av9] oS3 = 7t ES AT S

AREAE Y 22 E 1 3 9(2000) 01 A H WA A 1220005 F2sHe] A A
2 o S5 = S-S gtetdt = ok ARE A= A

A 112200y 7] FZ k] A A FE(1000)S H o2 FXT 4 = AL A H &

1313

m>~
jus)

123 %29 Y Edo] shdo] Al B P LA A3 2 AHY
KeR o

S410 %&*Oﬂﬁ, ol =3 A=](100)+= 2 Al 3-4(1000)3 #H H ©l o] B (dOo1,
d02, d03, do4, d05)E =3 5= 9t}
S420 & o) A, o) Bl =3 AX](100)= 3 % H o] E](do1, d02, d03, d04,
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d05)E v 5o Al~go0) o2 AEE 4= 9l
[115] S430 &2l A, vl E 9 o] Al 281 200)2 T € tﬂ o] B](d01, d02, d03, d04,
d05)E 7413 4= itk v E9lo] Al 2~8(200)= - ¥ ] o] E](d01, d02, d03,
d04, d03) = ol A& F5(220)°0 €l A 2} ste] EolEdDhE A2
o]
[116]  S440 F 2ol A, n]E9o] Al 2= 81(200) H ol HWd)E HHFE
Ase 7 Advt. A7 Al (300)# ol Bl dHE 5218 5 9
[117]  S450 2ol A, 7Hd 378 75 E85(340) Hlo| B (d2)E 4
34 T EEG40)2 HolEH(d2)E o] &3k ol E(d3)E *Mi% A
o] g (d3)= 71 2A e thek AR E x8s 5 oiv) 7R 2
R E(340)2 o] EH(d3)E vl =Edlo] X (35002 E8 3 5= ). 8450 2
5138 Fzste] A A A E Aol
[118]  S460 2ol A, tlol 8 &4 F-5(360)2 ol Bl(dd)E 5741 5= At} o] E
WA BE(360) H ol B (d4h)E o] -§3ato] HolEW5HE AT+ Aot
t] o] Bl (d5)= A A 3749 g A g B4 Aae O
ATk ol g ¥4 W5 (360)S HolE(d5)E vl 2Zd o]

uﬁi

ol
[119]  $470 F2o) A, t] 2F ¥ o] 42 470)3= vlo|El(d3, d5)F $=21 3 5= ek,

t22Zeo] FX(350):= HlolEl(d3, d5)E o-&ske] v 2= o] 31 d(2000)°]
7HE 542100) B A A F78(1000)2] e A7 24 A 2H2200)F 22k

Ay W= 3219 Ao 2 AT 5 ¢}
[120] T 132 229 M) B = EEOA 7P TS FEF = W S
Maly] Yak 38 Eolth & 139 EAIH F25(S515~8560)2 & 128

Zz5ho] A ¥ §450 2ol 8| Z3h o)

[121]  S510 B2l A, 1€ 3] 0] 22(310)3= 1| & 9l o] Al 2~E1(200) . & -E]
tlolEdDE 413 5 At

[122]  S515 &2l A, 18 3| o] 2(310)x= =41 & Hl o] Bl (d1)ol] 7] 23}
HlolHd)E 7MY 3 75 ZEC40E A5T + A

[123] $520 & 2tell A, 7Hd B 5 BE(340)> H o (d2)-§ tf] o] E] W] 0] 2~(320) 2
A3 5 Ao

[124] $525 52kl A, H] o]

[125]  S530 F2}ol| A, o]
T AUtk

[126] S535 B 2ol A, Bl ¥ B 5(330)-2 to]E(d2)E o] &38Fo] do]H(d2)°l

wd dole & A 4=

[127]  S540 FZtoll A, 2 d e R E(330)S 228 do]EE do] g Ho] ~(3200%

Pals A
A 43l

[128] S545 &2l A, Hl o] Bl W o] 22(320)+= E A & Hlo|H & A 4= St

Bl 0] 22(320)= Hl o] E](d2)E #d& 4= 9t
£ SR

Hl ©] 22(320):= o] Bl(d2)E B2 H



16
WO 2020/076012 PCT/KR2019/013031

tl o] B W o] 2~(320)+= B vl o] B 9} ] o] E|(d2) Alo] o] th-& Aol o gt

AR E At 4= AT} §525 52 WA $545 &2 53, wl o] Bl ¥ 0] 22(320):=
zd= o], tlolH(d2), B 9 ol B¢} Ho]E(d2) AFol 9] th-& Al
et AEE A 5= ATt dol g H o] 2320yl EE® tlo]E, o] ¥l (d2), R
2 dolg e} dlo]E(d2) Atel 2] tl-g &Ael e AR A4 A5, 7H
3 T EE(340)2 tl o B A o] 22(320)°ll A Hl o] Bl (d2)°ll T35t F

u

dlolH & A& = k.
[129] S550 F 2ol A, dlo] Bl H] o] 2(320) = AW tolH & 71 34 &
BEG40)ZE AFT 5 9o
[130]  S555 F&tel A, 7Hd 34 75 EE5(340)> HlolH(d2) ¥ X9 HolHE
o] g35}o] ol El(d3)E AT 4= At} tlolE(d3)= A A F74(1000)2] AF3Ho]
qrd | 7 2d2100)00 tH$E AR E 2 5 Qo
[131]  S560 T2l A, 7H 37 -5 E&5(340)> ol E(d3)E v ~Ed o]
FA(350)2 AE 5 A

A

[132]  $565 &2l M, Hl & @l o] AA1(350)3= HlolBl(d3)°l 7] 28t v 2=5¢ o
o 2(2000)= S8 71 33210002 Ak FdE 6 g AT

[133] Aad W& &S AN 6] A 7AH A el ol ¥ B
A AA W ol 2, WAl A WA E AU GolatA MA TS 5
A= AN o5 ek X3 slojth ek, B g 2 HA] o S o] &3]
golatA My sto] AAE 4 9= V&5 S X 3hd Alo|vh upehA, B o
Mol dad A dsed S QA= Y FE6kE
5313 Rk of P} o] g o] S8 g7 el wsd Bl o
A oF g Aot}



A1

T

PCT/KR2019/013031

o]
Py

ol

T

=]

17

s} ol 4he] Alu] o] 9]

T4

T
T .

ol A o] &5

+

A

WO 2020/076012

Fo]

| 2 A5 7] %

T
T .

=]
=~

o] ¥

T .

T

A FFez2EYH =y

71 Al 2 1A &} o] A H
)

)

T
T .

A]

o 3101,
o 3101,
o 3101,

/\] payy

1

[
1

[
1

[}

5.

71 A1

)

A1
A1
A1

[7d - 2]
%414 3]
[7d - 4]

/\] 2~ HE

23!

st o] 4] Al

T
T .

fl o8-+

[

a7 9]

}

A
vl

= A

ol A Al

+

o1 A,
&7 AA &



18

PCT/KR2019/013031

WO 2020/076012

wK

il 71 A3k zfolell 7] ato] 471 Al 1

5]

—_
fite]

xr
it

o 3101,

&

A5

[ 6]

23!

o 3101,

&

A5

[T 7]

o 3101,

&

A5

[ 8]

o]
ol

Aol

il 771 A3k

5]

4% 9]

Fulel Al el 2F4 A ZF(Processing Time)©] 21,

D

Fol= 71

2] A]ZH(Mean Time To Repair, MTTR), 2

A~
T

z %
72 (Mean Time Between Failures, MTBF)

ﬂnf.o

KeN
=

HO
=

—_
fite]

—_
fite]

o 3101,

&

A5

} 10]

2

(37

b

D

5101 2371

)
2}

Al 1 Adm]ell A Al

bt ol ge] A %

D

}7]
ol Abo] Au] F A 2 Adn]

AO

7] A&l

7] Al 2 9]

] ol 94 %) 5par

A
=

71 A1

o]

23!

—_
fite]



1713

PCT/KR2019/013031

WO 2020/076012

Uo|110Np0OJd UCI30NPOId
oWll uollolpeld  1ualin)

\J
uo1 19npo.d

(e

.6

70 08 v6e) ege

gl zle e epge PEEE

(%S

AR OITAN)
Gee




2/13

WO 2020/076012 PCT/KR2019/013031
2]
/~\/3OO
Computing System
//’ﬂ___J:::fBQO /"\/350
N ] /“\/2000
Database f= Display
~— d2 340 Panel
(330 Virtual
Mode |l ing .| Factory .
Module Building |d3
d2 Module Display
~—310 ~—360| Device
Data
Inter face " Analysis i
Module
J
ol /~\/200
Middleware System
Inter face —~—230
I
Data Processing Module (—~—220
I
Interface —~—210
A A W)
/\/100
Data Gathering Device
110111 120121 131 141 140 151150
a1 N |2 dod//~130d4 ) /) co5 ) /
[ ] -

Data Data Data Data Data
Gathering Gathering Gather ing Gathering Gathering
Device for| |Device for| |Device for| |Device for| [Device for
Equipment Vehicle Container Wor ker Factory




3/13

PCT/KR2019/013031

WO 2020/076012

90B ] 191U

\\

0€¢

R
| SJeuleluo) Jo >Hm_gm>_

3| NPOY

BU1S5900.
eleq

r/

0¢e

| S9|21ysp 10 Alatiepn |

e o
C =S av1om 10 1aaunn Ta
| _S/10M_J0 JoqUnN _
F———————————= .
s9.n|1e4

|
uoomlag oWl | uesp !
Jleday 0] aul| uesy |

olll] BUISS800ld  re

| Sal}1]10ed _

[ 1O SUOI18007 et
| sall1|10B4 JO BZIG |

(1p)eleq

SJsuleluo) 1o Alallep
S3|3I1Usp 10 Al8llep

(S0P ‘FOP ‘EOP ‘20P “LOP)
eleq

goe ) J91U|

\x

0le




4/13

PCT/KR2019/013031

WO 2020/076012

¢d

'
|

Ld
eLe ¢le LLE _J

.

(0,00,00,00X0,00,00,00)0,0,00,00,0)

0cl —

0S L —~F= | T =1—0¢L
vee —AASZ
BYES
eee
BEEe

vl




5/13

PCT/KR2019/013031

WO 2020/076012

000€

\

\

\ \ \ A vEe £ee
el AL LIS LEE
7S
L~ 1€
Zve
Nmﬂ 256 —— g 901}J)o
Gee

_—Gl|€

1 GE—— | 821}}0




WO 2020/076012

[5=6]

111a

6/13

315—

314——

PCT/KR2019/013031

~——P14

111c

P13



7/13

PCT/KR2019/013031

WO 2020/076012

N qrle—~ eyle—~/
961
FEEE 9z§
qgle—~ eglg—~/
bbe Eve
qzle—' eZle—~
|
128 L
qe—~' eLIg~ | //
BLEC B61E
ULl
BLLL
200G | —'

SLLL

2000}~




8/13

PCT/KR2019/013031

WO 2020/076012

9| Npoi
Bu | | POl

0ge—/

0ct

oseqele(

9| NPOW
Buip|ing
A101084
lend A

44

aoe ) I9)U|

4

ove

SIaUleIUO) JO A191Jep
S9|01UsA 40 K191 Jep
SJI9YIOM 4O Joquny
alil] BUISS8001d
$9111]1084 JO SUO|1BJ0T
S9111] 1064 JO 9ZIS

(¢p)eleq

%

0Le

slouleiuo) 10 A1allep
S9|01Yap 10 K181 lep
S10YJIOH 10 Joqunp

s8.in|e4
Uoemleg olll| UeSy

lleday 0] awl| ues|y
awl] Buisssooid
S8111]10B4 }JO SUOI1ED0T
S9l1!|10%ed JO 8z|§

(Ip)eleq

Wo1SAg
9JeM3| PP I

4

00c




WO 2020/076012

[5=9]

9/13

PCT/KR2019/013031

2100




10/13

PCT/KR2019/013031

WO 2020/076012

[5=10]

801A8(
Ae|dsiq

\\

0GE

1111984

10 A110BdR)

uolldipaid
A11] 1084

10 A1108B0R)
1usling

uo110npo.d
uo1301pald

uo13onpo g
1ua11ng

(sp)eleq

3| NPOW
S|IsA|euy
eleqg

\\

09€

SJauleluon
10 A191JBA

S9|01UsA
10 K181l Jep

S 10Y IO
10 Jaquny

$8.n|1e4
UooMm}ag
ol | uesly

11eday
0] W] uesy

aul] BuIssed0.d

(¥P)eieq

o0BJ JOlU|

\\

0L€

sJauleluo)
10 A181JBp

TR INET
+0 AlalJep

sl lop
10 laquny

sa.n|ie4
uoomlag
alll | ues

lleday
0] dwl| uesy

oWl | Buisseoacid

91111084
JO SUO11B907

81111984
10 871§

(1p)eleq

wo1sAg
SIemMa PPN

\\

00¢




11/13

PCT/KR2019/013031

WO 2020/076012

[5=11]

AY1| 1084
10 A]108edR)
Uo1101paid

AY1|1oe4
10 A110ede)
1U81.n7

aul |

\

uo11onpold  Uol110Npoid
ouwll wuollol1paid 1ua1.inn

A1 10ede)

y

U0} 19Np0 id

®00c¢




12/13

WO 2020/076012 PCT/KR2019/013031

[5=12]

( Start )

Y

Measure data using data gathering device I\\/S41O

Y

Transmit data d01~d05 to middleware system I“\/S420

A

A

Generate

data d1

A

y

Transmit data dl t

0 computing system

A

y

Receive data d2 to generate data d3

A

A

Receive data d4 to generate data d5

A

A

Display virtual fa

ctory and analysis

result of situation of real factory

on displ

ay panel

—~—S5470

End



13/13

PCT/KR2019/013031

WO 2020/076012

[5=13]

A1010B) [BN1IIA AR|dSI(]

G968~ [ WV (0955) \
Cp BlEp llwsuel] g Al1010B)
5955 [enlliA pling
(0S5S)
elep Bul|spow }lwsuel|
] elep
§v5S Bul |apow 91018
(0pSS)
elep Bul|spow }lusuel|
Blep BUl |8poul
9leJauay
\l/:\
¢P ElED llusuel]
¢b Blep 801§
—
T4 (0258) VY
¢P Blep llusue.| (G16S)
¢h elep llusues]|
LP BlEp 9A1808Y
0l6g—/
80 1A8( 8| NPOW aseqgele(q 9|NPOW Bulp|ing
Ae|dsiq Bul | apo A1010B{ |EN1JIA 904 19tu]
0ge~/ oge—~/ 02€ ove—~/ ole—~/




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/613031

A.  CLASSIFICATION OF SUBJECT MATTER

GOSE 19/408(2606.01 ), GOSE 19/418(2006.01 ), G060 36/04{2012.81 )

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GO5B 19/408; GO5SB 19/4063, GOSB 19/4069; GO3B 19/418; GO5B 23/02; GOGF 19/00; GO6() 50/04; GOGT 17/40

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: virtual plant, modeling, work process statns, mounitoring

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2002-520701 A (SIEMENS AKTIENGESELLSCHAFT) 09 huly 2002 i-8
See paragraph [0004], and claims 2-4, 10, 12,

A 9-10

Y JP 2016-536672 A (PLETHORA CORPORATION) 24 November 2016 i-8
See paragraphs [00393-[0043]

A JP 2002-373018 A (NTN CORP) 26 December 2002 1-10
See paragraphs [0030]-{0038}; and figure 11,

A KR 10-2013-0014810 A (POSCO) 12 February 2013 1-10
See paragraphs [06061}-[0077}, and figure 2.

A KR 10-2014-0141313 A (SAMSUNG ELECTRO-MECHANICS CO., LTD) 1-1¢
10 December 2014
See paragraphs [00231-[0050}; and figure 1.

A US 2006-0155402 A1 (READ, Dale) 13 July 2006 1-10
See claims 1-6,

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

* ial o aa of o TG i . N . . . .
Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other wyr £ particul. lev - the claimed inventi b
special reason (as specified) ocument of particular relevance; the claimed mvention cannot be

; o ) o considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

14 JANUARY 2020 (14.01.2020)

Date of mailing of the international search report

15 JANUARY 2020 (15.01.2020)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2019/0130631

Patent document
cited in search report

Publication
date

Patent family
member

Publication
date

P 2002020701 A

=~

dP 2016-636672 A

G)

P 2002-373018 A

KR 10-2013-0014810 A

KR 10-2014-0141313 A

US 20060155402 At

03/07/2002

24/11/2016

12/02/2013
10/12/2014

13/07 /2006

AT 215246 1

CN 100182488 C
CN 100286780 A
EP 1082210 A1

EP 1082210 B1

ES 2176018 713

W0 00-02162 Al

EP 3058496 A1

EP 305849 Ad

JP 6249538 B2

US 10061295 B2

Us 20150127131 Al
UGS 20160258323 A
US 2016-0320323 Al
US 9367063 B2

WO 2015-058152 At

dP 2002-370142 A
JP 2002-373012 A
JP 2002-373191 A
US 2002-0193072 A

KR 10-1309800 B1
CN 104217059 A
AU 2002-343044 Al
EP 1450144 A2

WO 03-046672 Az
W0 2003-046672 A3

15/04/2002
29/12/2004
07 /0372001
18 /04/2001

2710372002
16/11/2002
13/01/2000

24/08/2016
12/07/2017
20/12/2017
28/08/2018
7/05/2015
08/09/2016
15/11/2018
14/06/2016
23/04/2015

24/12/2002
26/12/2002
26/12/2002
19/12/2002

14/10/2013
17/12/2014
10/06/2003
22/09/2004

05/06/2003
06/05/2004

Form PCT/ISA/210 (patent family annex) (January 2015)




SAZ9N

TAZANE LA PCT/KR2019/013031
A, ARl £IAEERFEASHERAPC)

GOSB 19/408(2006.01)i, GOSB 19/418(2006.01)i, GO6Q 50/04(2012.01)i

B. ZALE Eof

b A 2 FAEA S EHE /14D
GO5B 19/408; GO5B 19/4063; GO5B 19/4069; GO5B 19/418; GO5B 23/02; GOGF 19/00; GO6Q 50/04; GO6T 17/40

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

Az o] &1 A4 do]Eju] o] (e o] B ul o] 0] 3] F A o3| D sl H9)
eKOMPASS(S5-81 % Uy AMA| =8 & 7195 7 3% (virtual plant), 2@ % (modeling), 2% & 22 (work
process status), EYE H(monitoring)

c. #EE™

7hellane]* AewdH W AE FHEIR = A 1A el A
Y JP 2002-520701 A (SIEMENS AKTIENGESELLSCHAFT) 2002.07.09 1-8
wheb [0004]; 2 A7E 24, 10, 12 F=.
A 9-10
Y JP 2016-536672 A (PLETHORA CORPORATION) 2016.11.24 1-8
el [0039]1-[0043] =,
A JP 2002-373018 A (NTN CORP.) 2002.12.26 1-10
ek [00301-[0038]; & =9 11 #F=.
A KR 10-2013-0014810 A (522 A} ¥ 2~3) 2013.02.12 1-10
a2t [00611-[0077]; 2 =9 2 Iz,
A KR 10-2014-0141313 A (A 715212 A)) 2014.12.10 1-10
a2t [0023]-[0050]; 2 =9 1 F=x,
A US 2006-0155402 A1 (DALE READ) 2006.07.13 1-10
A7 16 FE.
F7} 2350 (Aol 71 A o] 9l X dgssd Ba A s Fxai e,
* o) gH o 5 vhe g
T FAEVL EE $AD o FE EP R F97) AEe)A]
“A" ERE o] gle A0 Ho|= dukd el y|&4Es Ao s 2 stom wrgol 71271 B A} o| 2L o8] 5)7] 95 <l gd
‘D7 B ZAELIA Zlo] o) g3t £ v
‘B ZAE9GRD WE 299 £ 0498 A ZAEYY o) ‘X7 SR A Y= T 3T o m Ay g A
o Y A2 B= 53 24 T = ZRAe] gl Ao 2
LY A RS ATSE Y B O AR $L  cyr sdws pue] Q= 2 5D Fao] sh o] 4o 2 EHw)
i T EEE o] (0] §E WA E wo)7] 98t 2149 B Zoals Ao ® 7 zike] BdR A AE e Ao Ay ukby
0" TE A AE, A EE ) E Rs el g £ sdngel gl o 2
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A ZALe] A A e T A AR LA T
2020 01€ 14 (14.01.2020) 2020 01¢¥€ 15¢ (15.01.2020)
ARNE
A

AN T 182-42-481-8578 ST +82-42-481-8262 .

42 PCT/ISA/210 (- A A 82 2019\ 78)




A ZEW

I A A ]
oo =ale] Bat A PCT/KR2019/013031
& O E =) -= i

jf;]{%é%"” A FA 08 E 5T 2

JP 2002-520701 A 2002/07/09 AT 215246 T 2002/04/15
CN 100182489 C 2004/12/29
CN 100286780 A 2001/03/07
EP 1092210 Al 2001/04/18
EP 1092210 B1 2002/03/27
ES 2176018 T3 2002/11/16
WO 00-02162 Al 2000/01/13

JP 2016-536672 A 2016/11/24 EP 3058496 Al 2016/08/24
EP 3058496 A4 2017/07/12
JP 6249538 B2 2017/12/20
US 10061299 B2 2018/08/28
US 2015-0127131 Al 2015/05/07
US 2016-0259323 Al 2016/09/08
US 2018-0329393 Al 2018/11/15
US 9367063 B2 2016/06/14
WO 2015-058152 Al 2015/04/23

JP 2002-373018 A 2002/12/26 JP 2002-370142 A 2002/12/24
JP 2002-373012 A 2002/12/26
JP 2002-373191 A 2002/12/26
US 2002-0193972 Al 2002/12/19

KR 10-2013-0014810 A 2013/02/12 KR 10-1309900 Bl 2013/10/14

KR 10-2014-0141313 A 2014/12/10 CN 104217059 A 2014/12/17

US 2006-0155402 Al 2006/07/13 AU 2002-343044 Al 2003/06/10
EP 1459144 A2 2004/09/22
WO 03-046672 A2 2003/06/05
WO 2003-046672 A3 2004/05/06

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report

