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olgt AntE 3 A AAICL 7S AAIE ddsks 5 ~EYA|, F
Al B, Ak AlA Qo Al5E ALEe] AIAHE SRR o2 T
AR ZEE AR QU 7)o APt SRS Fell AL Slck Al
o] 7}xAl: Auke] AH 10T 748 HEso] 22 o] Azl 2 Au]
29 S =oJRtemM, ARRIHUI(0T), AlelHEeAIARI(CPS: Cyber
Physical System), A7]% 55 7|HEo.2 AR=0] A 5315 Hsh, ol &
off A4S 3ol alA) Bl

Aol HE A ARI(CPS) S F8l AntE 3kt ARSRIEYI(I0T) AlVdS &
ahaL, Al&o] Aol (PLC) HelE 4=343ict, AAE AlE 7} &dto] l
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ADIE HM|ZE(Smart Manufacturing)2] Zl4= 7|5
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1. A E|0|0{Z || AFZ(PEOPLE AS KEY PLAYERS)

2ULE Aol A AR AR RS ZIREeR A AR efele A
e ekl g o w MEshs o mas e o Qlek AnkE 30
AFEEHE AR AR A7 A Ed|olol(Key player)ZA],
ofgho]l Mz FHEA] b=t 1T S33 A 1 714 7he] a3
2HEE 3A0] 455 SRt 7] 4o,

o A" =9n] 7]%5(Digital assistant functions)?} A1%5% 2k 57F A4
(intelligent workplace design)}& &3 AAF ¥l AR} 7HAE QIA|lgske.
& AR A ste] AdehE o] RISt g s=eIvk AnkE Sl A8
S e SHEgoje} AmEg 101 SRAOR AYAS AR502 AUk
AdRRElA MR em vl Aede vhE e QU AntE S

A= 2R ol A A A R (workers instructions)% ol AnlE 23 &
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-9} A2 (smart assembly tools and devices) = AJ&-aict,

ABHOR AnkE TR A AYANES tho R BEY AL T

2. 2 OB MA(DISTRIBUTED INTELLIGENCE)
AR QlElE A= B4 =2 (distributed logic)e}ale ghck, ofd AJAE]

A& 50 AE AIAglo R FefsiALy, = AlLFoA 54 A 7]
o ool HO| VAol vix|ehe A Wikt Y A4 vel =2y
¢l(centralized mainframes)ol|A] %} T2 A4 (central processor)2] He-2
Astslr] Sl o A2, dlold o= f-a4 A3 7IE AR A ©HAIE
m Q1 Ze| ol Al 21553 Elv]d (intelligent terminals) 2 #ASk= Aot

o
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%59 A2} Eefolriol gor Eefolng Slat B4t Aol 71 St Lo A
QA 20 AlEo] ek
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3. W2 S8 I FASH A M(FAST INTEGRATION AND FLEXIBLE

CONFIGURATION)

Z¢71 ol T2 5 A(Plug and Produce) 715 Q3hH Al 7)A, Z2
Al Bl Aol E50] YAH o ‘-ﬂETJEﬂ%E‘r. oot TR A= A
sbat ], 71 EAOR Eelet 4 i Aol A FRH uk ol Walehe
A 3] olu], et Azkol of A1) ew] ahgo] s

o= dlaxsl] flsf ITeF 54Tk 71719k 4=t 7] AlAE Fall Hofxl

P
2
Rt 74 ole] wielolelE AAEo.R BAjsh, ofu] 9 B Weks T
S, WA ZmTIHo] AR oA AAS S| Erh, A e, M HaE
I} Aol BRELE, RFID 5 F2bsl L AHE AAREOR afolslal, 253
71 AIE0] M2M(Machine to Machine) B4l 0. &2 AtS AF85H= 29| ‘44
VIS e Ok 5 71, 2, ol gl 9 ek
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S Aol s ElAlAL M g, K B 7AYo A fA RS de

FE24Q1 e o] dIxuols] W AESE YEQAE flof i 4 ES)
o] &, 7|5 E3l(function toolkits) 2 7H43 EZ(open standards) 5] A
AE]o] 9}, AZE o] npAL W =l (software wizards and tools)= Q17
yol, &GA 9 FAES 7210 S Aekl B S S0, ARAL
7h ABshz A ey 9T g1y )lolE e-85to] Aso) o) aa

A3} )7 )54 (efficiency and versatility)2 —Fti3kat 4> Q) w2 3o},

4. 7§+ EZ(OPEN STANDARDS)

A A=A = ShgE FeiEoll =HAQ MY 52 84, A
Eok} 712] A2 U E ¢ (value—creation networks) 2] ¢1&sE 41 w3
QIR 7125 FAT.

SERCOS(Serial Real—time Communications System), IEC 61131-3,
PLCopen %4= OPC UA®t -2 718 3£520] Qi

mlo JN
1m

SERCOSE= HAT Ao|(IEC 61491)E 9af wtA|Z o2 £olE BAl o]
th, o] Al HER T =, ko|= WA F4dh Aloles ARS8l 3R

e F dlojE(closed—loop data)®] i 2™ FAIS fl8l] AAE St
SERCOS Qlgjgo] = 422 Ao AAES: 95t A Alo]7]ef &efo|H,
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Q] - AR, Ho|olE], AAME Al AAs= ks dRd A Aol
Hl2so]u] 19954 IROEANA7)71&AE)e] ol 14 4] 12 A o
El|o] A(IEC 6149) 2 ¢15ict,

[EC 61131-3¢ PLC, YHUE HES Y 41918 PCY Z2T1ey ¢lojs
AJolsl= oItk IEC 6113132 9

W AR Egofet sfEgo] SlAES o] | 1%
ShH, W OhE 71AI9 HE 58 2ol A= AT
PLCopen AR8AF] 87 ufet 1] Alsste] aad< Alsshe E%‘@
o] ZAlo|t} PLCopeng AlAZIel & T1efy 332l [EC 61131-39]

21591 1992dof] A= 3,

OPC UA* Open Platform Communications Unified Architecture®] =
W Al 35 TR EIS T3t OPC Foundationo| 4] 7idel #5082
OPC(:+Y A&t 51t 5L 7]Ef Aklefl Al QPdstar A=) Qli= dlole] wehs:
Qe A3 -84 EF)oA o WS 7 olch OPC UAL= wef AjgF4o]ir
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5. 7t AAIZE E3(VIRTUAL REAL-TIME REPRESENTATION)
T4 248} A7F AA| 71| A 2| A(entire value creation
process)ol| A 71AF & 0 8 AA7EO & AA = AL oJu|gic) of 7|of|A] 7}
Al @ 2 (virtual elements)= =2]2 8 4 (physical counterparts)e} W75}
A dAElo] AARRO R A|&AQ] ZRAA RS QIR HEAE A (in—
context information)& AlF5tc}, AEAAEE QlE|E](entity) Q] A3 EA
Sfsh= o] ARSE= s RO lEERE ARSARRL -8 eI AAIE
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6. CIX|Z 210|Z A0|Z &2|(DIGITAL LIFE-CYCLE MANAGEMENT)

g% AAE YA 7= A 2 28] sl Al Al
=2 ZA) etol= AolE(z7] AA B ZREERY] ARHRE 2A42Q1 AT,
L] Al AH]Zs 5)E Ao Jit,

HAE glo]z AfolE | (DLM)+= Al
dlojdy} Ao dad Alale] ) diolHE Fetehs o
H(transformative framework)S A3k} o]& Eaf 2F9] o= ul
7F 7R el Al, AR Ao A ek ARl *Jii*é Fe B
& feliMe = 7HA7E AddEofof g,
ol 7hsallof Rtk =4, A S A
identification), tHZ Q1 w4 (root—cause analysis) *gHo] 7HE5L o] &

offe] oAy 2271 7Fssof gttt
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3 Az 5ol
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7. QFMSH 7IX| EHE WIEYZ(SECURE VALUE-CREATION NETWORKS)
0okS 913 TelEl WE HES F8shm glon], M4l )%
& A8 Uk Ay P ast ERHES 92 A T ApEelR)
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(forgery—proof digital identity)S 3£gFel= A7 A5 S7F8lal L
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(challenges)S AIAISIC}, UREF 4 AJAto] 7153t Ante gato A= th
7

7|3kl &9 W} (rapid changes of tooling)¥} “dv]e] =24 ol52
ZHEST= AL R 514 (reconfiguration of production areas) S & ¢15}0]
Rt PR FAZE A 4= Sl S At whE ALl o) HIT
W7o g 7F7bo| tfsf] W] Q184 7 Hseparate risk assessment) = 3l
T,

tpas| e of2lgk Aol thAlskr] flsl o8-
o Qlt}, AmlE FAollA= AAREC R HolEE 4
(potential hazard)o] A HAYsE7] Aol g8 4= Q= 58 2= 4= 7

o

woll, QHIEAE v AL 5= s 7I91E Als e = Sl ollE =01,
e

o L

(0]
o
ok

2]
g on| A JARS 231510] o5 FUA|o AR Hdsh= A%5d 7}
(intelligent cameras)7} QUth, A'sd 7Hleh= ts] RS 253}

S a AN E ARele 7122 Aolet Aol ol vlel e
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o7k Fagh 29e faliohs HIdAIAR R Aojst 4= olek, 53], 2t

Sof oA RLEA A 0] 70| Al et tiell A A5 GAA

2Lt sEIQIA] are]ES T 4= QA Hlon, ofeRt 7es o] 8siA
2ntE shi|aks £2)0] 747] QHAE 24 zleko] HEuk ol AWt op g}
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QU] WA QAT 5= A ik

olfet 7ls= 283t Zﬂﬁ'} T AN 22 WA SAE ARl
B AL Failes Qlth w3t 7| Alo] obA 7Hx] A& A2k}

o] ZpAAp7F QbskA] o2 ]Oﬂ—E olsRAY 54 3] Aol v 7t
7ol A=A ZA] A 4= gl o2t - 7]
71A19] Aee 1A S EX(collaborative robot)9] 7-- Hg &
=7 sto] flellA ojA| e sl Zlofth

AlA (Sensor) 71, AREQIEYIIOT), 5As(AD So2 2ebddel s
sk Zla AutEARIRgoleal & o= Qlot. ol & F°14] Sensor 71s0] 2
AESA oA — HlelofE & — =F 9 5 W RIS A4Sk
Zlojek, AutEARRIRAL AIXE S5 U or Fgae]rt 7sstkaL <
Fhk Aol AAE e AAE 153 = qlo, Bldjold g o5t
HAE we7h 7kse s 7 4 Qi
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HLE 2=, AnRE ZQ1E SAH|(PPE) W 71Ef AP E A (OSH) = ICT
L2 H(OSH- related ICT solutions)S0] A4 08 AL 7fHiE]o] &%)o)
X8 Flo|rt,

« JHRIE SEH|0f| ZEE ADME AXHSmart meterials embedded into PPE)

- JHQIESAH| 28 Al H& 7HsSt MXIKIS(Wearable electronics in PPE
applications)

« ADIE HIEQ|IF AAESmart networked systems)

« AAKEA QT = HI & ICT OFZ2IAI0M(CT applications devoted

to OSH risk assessment)

3], FA717], AL ALK, HdloE], Z1elal ek 4o Foto] At
ollAl f1elde H7kshe Aol & WSkE 7HA-E 2ok

CRFRE 4HY 4.09] 38t 7|52 71 Aol HE A Ve WAkl
ol A9l 4.0 S04 HEEE A8 obd Z2EZF(dedicated safety
protocol) 14|, openSAFETY, SERCOS ¥ ProfiNet 50|t}

openSAFETY+ Modbus TCP, SERCOS 1, EtherNet/IP, POWERLINK
5 W AR olHul SRA0A AR = Sl U QR sEEole) oF
B 7o) wfg- vl HofAlo|n] FA} Qo] 27| ufzol], AFsS A
= o A SR QR AlAE] V]S H AR S
o] Qo] FLeslof EPSG(Ethernet POWERLINK Stadardization Group)
openSAFETYS 3l 2|22 AFsoe] hi= oo Azl e 7 ¢k
ol dlole] AfryAe ZREZS M SH Ao, bk, AL
o] He|gk openSAFETY = A1 W2 25 7FA| AL Q7] wiizofl, 2=
o2 A Ag oLt AFE- o Efull A|Aglof] ARggh 4= QI
openSAFETYS] A2 22 obd e Als Al At Als A2le]
e QP A (Safety Margin)©] WIS oAl ez A4S = QA shi,
71A AE 715 ST 4 A 7

SERCOS QIEjH[o] = AlAlellA] #13-05 THCe] s szl 7Hdd Qe #H o]
2:0] Zoleh, Hof #E-E F SERCOSHE: 19909 AR, 24, =
= @ Ero] A, Beckhoff, oFA71e}, tiubs] R, F|l2~%E, ABB, 37t & A
AIA A 27| ti3Esks 10001 719] 7|YE0] 3lHoR Stk Ak
8 Ao} Al Hlol| A Ao} HAHE olZ=ofolE] AlA|9] F7k= Alo] HES
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AE TS Bk vhErh kel A8 FA1e) nlEl= ofugh Aks st FE
VUES oltjul YER]AoA] ej&Ql ulg-0= FoA7|aL, A8 k53t
ftof| BH ofsl= Aot

SERCOS M-+, 2A41th¢] SERCOS T9] 5 wA UG} a0l wA] AH]
821 ARIE oHulS Agfsto] e A Hlo] SAl QlE|H|o] AR Hae]
t}. SERCOS M+ SERCOS®| 155 2] BFel 547 AF8 ofeule] 4
< 553F SERCOSS] 3AId 9lEj#|o]Ac), SERCOS 1/ T2} SERCOS M=

OSI(Open Systems Interconnection Reference Model)2] Physical Layer—
Az chEA 350 52515 steule] AES F-Ah SERCOS 474
o Hz ooyl TCP/IPE WA B2 Alo] Blo ol SERCOSQ] 2| HER) 1

A AlTE FABHH, ARlE-2] ol sh=glo1E ARgoles o Zloft

EtherNet/IPTM=> 2001 #15 &7)=0], e5doll= 34 2@l 2
O] 8E|aL Q= 4 olHul YIERAL &FAolH:, EtherNet/IP= 71 /9]
Azl ¢)=Common Industrial Protocol(CIPTM)-2 A18)al= U|E$]|=12] 5
Z o)t} CIP= Alo(control), ¢Fd(safety), =7]SKsynchronization), XAl
(motion), ¥7447(configuration), FH-5 3t thest 34 A5t of&
Ao flsl R HAIX|ef AB|AE 2k

A SHle]
0j2H= XSt
HTHES O[cf
HELT0IA
B2xel Bigo R
SBIAP|T, A28
RHS3t0] 270
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PROFINET=>- AF&3} 7|50l A AFIE- oleuls 915k 44l w71 3
o]t} PROFINET #22 PI(PROFIBUS & PROFINET International)ol ©]
3l A A=|ar g Qley, PROFINETS Ae] A58}, 34 AFsstel A A
o]= 93t S Al5stct, PROFINETS 570 oty 7]Ht Y E g =0
PROFIBUS, Interbus, DeviceNet?} 22 7]&2] dEw| A H O] Ba1S
7F&sH| gtk PROFINET-S UIEQ]=Lof|4] ) A1, Fd3t Aeks 93t 2=
EZ% TCP, UDP, IP9} timo] o|tful 35 ARERICE, Qb 1 o=
o] AEL- 93], PROFINET®} PROFIBUS DP A|A~81-S 9]8F PROFIsafe &
akelo] A ojwof qlet,

ADE ZZ0jA $I&™7HRisk assessment)

20tE FAof| A o AT AutE 2RI (SWE)A1Q] Y1E4H
71} ]z} o] Fo K= A ARFehhal 8 4= Qlr}, AukE Aehd (smart
work environment, SWE)oJ4] AFAIQPAHEA(OSH) $3 MU EH Al
(OSH risk monitoring system)S 7Jdlelels 27] AlEis ZRAE FASyS
WolA] olol3iet, o) mrAEe] Hak 2] Al SlElelo] % sensing
enterprise) A 7HQISHE 919 ¥ (personalised risk management)oll Tt
o|2A IAE olEolWl o, Ak 2ol A HI AIAE Adsks A Y|
E Q]9 (wireless networks) 292 W3 & sl= ICT 7|4 Zeh30] 2% o]
B4 (reference architecture) A|QHS o] & WSt

42t AfEg e m sl A7]
A ol A8sk= o] dasith zd
7). (SElEA) B2 1l AR ] £ ALlolA R 7] T 7]7] W LE
A& 7idstaL AYAakste] 7ol 2

ARERIEUI(I0T) 7IRE -4 VIERI A9} A5 dlofE 7k AlLEloR 219
e AR Y Al
S ARIAEE Skt ofe 4= Qleh ks A F AR ] A Al 7L

A9 S Al wikeell APARLE vk S 4= loh
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AL 2] BYE] A, AU T8 A D 1A Sl 43

[e)
A o] At A4S 9 s R A4, g 6 5ol

Quis

olg|dt EAEL f-akAuE, A A7} o A (sound health &

A of githi= 218 719)sfoF ot
U= BE A )l o
oA Ao 2

FHo)| A 3AF Be]2 535 (physical guards)Zt ZA3NE o] Zg|A o)A
o Folsl o] HE 7}l A4 BQsith = A% @7 (manufacturing
A

environment)o|A] 714 0| & B71s5)a1 Z okt Zmo FHAF T oloj| 4] o)
= WEARD Aol o A zof AelE Y4 (manufacturing processes

adopted) ¥} A Flo] H5of S o] R] Wolof Fir},

N A A8 SR Q A(individual system components)~= 212} ‘obA sl
e o= AN, Z29bsto] ARSSE 79 ufj9- T Ato] H =7 Qi) o] &
a1 dst7] {8l Akt 4.0 27 A8s)= oF 7}11 o2, Al FHO] A 2ofA

o7 olefsh= vl Hadh WSS ool ghth= 212 ou|gitt,

7HelstE 91$4 e (personalised risk management)o] thgt ofe]t]o]
oF felsto], 7 g Ak Eim Aboll thsl Aeke 99l B7F =kl
ORCA(Occupational Risk Calculator) 7fgro] sk Ao A(OSH) ¢
Floll gt 7H1st H7F A7t QISIEE. T ORCAx= WORM Metamorphosis
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ZeAES] dgto s ydgtsolA] 7 9% H7Hrd (occupational
risk assessment model)< 7|5 & S} o] Pl tiokel L-EAlo] ¢
5, e 9 A QS Rttt 1Lt o] i s Ake] e uijl ¥

T T A Qol(workers physiological parameters or environmental

factors)oll gt U E -2 chf 2] eh=ri= o] Qi

2UEE S AP EA(OSH) <2ofellA] 2wpe 7H°J S7v|(PPE) &
T 9 7EHICT 7]RE 9 ofl&iA o] 7o) S8 Wl Kol AlA|




(SWE) 7Hd 2-g-of thgt 7]ofolle E-tatal, 71
of2] AMe] Hg, = A 7heket 712 7Nk el
93 @4 HUYE| ™ (monitoring selected risk factors),

Z](detecting location of workers) W 119§ SFoof HLa}

M
i
e
T 1o
iz
I
N
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c
o,

Of

2
o
U

2o T
=2
o
4
)

do @
N
oN

e &k o o
A

.y
1A
N
D)
=2
)

31 731 XX (generating warnings for workers approaching
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