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2ntE Aol A G A EE ?_?_H{_Lfﬂ X}Zﬂoﬂi 75. e}, o]
o] ujgtA] HH|AE ol&lg] A (Ambient Intelligence, Aml), Z~HIE 3}
ZA(Smart Environment, SE), Afo|H] &) A|ABEI(CPS), SH|HE 2 AE
gl uH|o]|A| 2 A3 (Pervasive Computing) 2! AH=21E|Yl(Internet of
Things, 10T) 5] -§01eF M= 7Hdo] S43UCE olagt A5 42; 4
A} 2npEg At 72 A2 Al 7Hd (manufacturing concepts)>
2 TR A o & AR R A(OSH) okl 21857 AR

HHIAE Qe (AmI) W AREIEY(0T) 7id 58 AFAEHE
ZA(OSH) ofellA] A1 ICT of&eiAloldE: #1838k = Alert 23
ot 53], ol M2 ArtE A= SM) 2 Alojels A AR (Wearable
Electronics) 2 43t 114 7l S AH|(PPE)Q] 49 ANLE PPEE &
A 7 Aol ARl fiddo] mAet = Sl ARke =R et
HEE WASk= 213 weo] Stk

o]l AgFe kA o & Horst 317 (harsh environments) F= E4sH

13 (complex hazards)®] £A5k= 2FAol|A] afE]i= S50 E3HE

SOlH e A28 AllA 7]<:(new sensor technologies) S 42, £4]
stk thet =, AeliAbd 9 12 E= A3 =2 99t a9l
S AARO R HUEF st ARRRPARAOSH)S 71 & 4= 9= %
= |

7P AlEsi) 7 ole) o] AntE ARIsh ke (smart working
environment) & {1314 AutE gk A AYAE = ohfst AR lRE S

& PRS0 BEe 4+ Qs HASIIL Bk 4 oA Hgleh
ek obA ) el 2nhe AelabAvielel] 2183 4 gl A

W71%0] Adat A8 7Rse] Sol ek Av) e Ao melrt
wheb 43} 4RI o] H|4o] ke gge] AgE|m ool
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ANIE ZXEHO| 7|1} 744

2ubE FARS 7R (Sensor)—HHController)—4=34 (Actuator) 2] 7]%
< 28501 ok, Ak dE A RS fHAskaL, fHA|E AHof 9
SF oAAA st T1ejan,) sehE At Aol v Elo] 43w =

(T 1) ANESHe| 7|52 371K

M E7 W AR WA RED 9IR|
52 & giiaf o OIS on
0] Felojst HEE HAEl= IS
=
ey
(Actuator)
BT Zap} LRI A 1
AgAt Bl wHslof ol o743t olARE
SRElE Tks (StIRIAl - 48 5)

* Ex A MAHAIZ L5i5H= Smart Factory, Deloite Anjin Review™”

1, AlA(Sensor)

AA (Sensor)= Al EAjshs Bl (2R, Ae)S A7]4l
2.7V, 0.31V) &2 HeFsl= HARES oJu]gict, AllA(Sensor)dh, ofH
o] ARE Aste], ZAE HEE 4= s AT R X ek A}

l—

2 |z
e |x
o m

Alo| M=

RS icl ol ol A% i), ARk A2 A7) vz T2 52 59 %6 9 Ang
GEE i HpEro 2 ESHARL, AR o]} o] AR Qe ARE upeko.
LS Rote 2 Aol ) el AT, AR gstol, AR Ao 2
AR} 8l BR|Z A Qe A, A AR Tt e BelA A5EY 2718 4
cESiC) Z(detect)d 4= Ut}
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A7 ol ghS SAshatol ket TiEn] Al

S 42 27|, SIO|E2E, 20l Al
s olo|E=E, X2, 387
KSR A = HIM, A A
27C7‘<X ISIEIA A
st5t SEEXT| O|ABIERA MIA,
B ARA MM, ZEA AN, 17| 2|7
X2 x| AR, =AM, AP IMeEa
’ =% ZX7| U 5P|
B, UM
PN SEA, AL XA, 22
T, -
SE /4 S5, L7

O=2h AR,

I &XL 71017 A7,

X TEURE | Jtol-2a] Aa
S TEA|, KO|RATE, PSR LIZIE X7 | R o
== st 2l 20| XP|2ATE, F2|22] XS X0|2AT T
SRIZZ 72| | BHA ZS JiaEA| RElgE| RS Kl0|RATT FAL
AE7KE A 20X o|ck ZA, ELROIE, Z&TH 2folct
1 @l TSIABIARL ERZXP | Mold MM, ZadR MM, Zrt
=Rl olec, M S22 FE, Frio|es, 2N 52, g
2= 71474, mlofz=n|Ef

HeA

HIOIHE, S2LAP| Mg 2=, 2=, MO|AE, &

>
=== Y, 22
ame =3 2jo|c
HIOIQEL HIO|QAMA| TH=E|-H2 7HISiAr OfojX| Al
MA 7l M, 42002 oIt SHIITRIOICE ALt SEAS &
BIx| 2N MA EY
2T MM | 25 D S ol 2olch =2 ol
XSS ZIISCHEOIA I EX]7|, FX}
= HIE CHEEIS TA| B2 ASHH QBHEE 0f) 24
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TESS =

AUSIES T E= =
Sofl Aot s
LY - 2/F2f ZIX|

Zmie| 0l R28

=1
25 e Al

2ol 7IsS &
2= ettt

omy nrk

42 aan am. OIE@ e

AIA BAlol= BLE, Wifi, LoRa, SIGFOX, NBIOT, Zighee 5-2] B4

2. ZAEZEF(Controller)

EZ7](Controller)i= Al 1] 55 58l Lol 57 Hf -
Aol ol s A A iR welsks TeE 2
e}, 245 AA=EE AZE ol Aloj7]of] AloE YOz AL
Aot thie m3o] AEsles sia== A, Aloj=] ZellfE 43
o 4= e QM AIARlORA Aol §15F Y ARE Tk,

o

N -
1o

¥

il
Py
to d

o

>~
i
o

>~
0::2

2E, Akedal 59 Xﬂoi 7133 EHZVH 59] WA ix}i Ak
B ot} F4 52 71A AsEE $15k =AHAolE 8l
71&ol = Hello] 3|2 (relay circuit)7F AFEEI QAN S ol A 7| Al AA
ato] RS BRleh=s IAollA =4 9 WA ARo] Woty] white], whe

ot
=i
3
)
1o
e
o
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Al 71eE 7o R 2208 Ths =2 Alo] FHE At Aol oA

THA ARgE o2 FElo] Aokl A4 Heo], Btoln, 7heE 52f 7]
&l FAIZL Aot o= el edE
7HAAL Qlo], 912 Al /q oxA 97 AR =& 9gog HolSo|1

kg
S8 ool 2E, 37] AU, £ Ay, s 52 AR AR

L2 7hs =] Alo] FA(PLC)= 71211 =alAlo] 7)ol At
Lo Zlslglom ¢lg 7k e @] ule) _@xwi A 2]sfaL o]
U2 FEs 7|REe.® Alo] Aol A% o5 F &
P& AR olA Al Z1AIAI o ok 2} 4k i% Alol, st
S A2, Aejujol®, Abs mof, Ky, Hnhr=e} -2 oY
&Rt AR B 717]of| A ARG AL QleE T PLCO] 218 A
U2 Alo(sequnce control)= = Ak oAl =g] oAl &F
AR Bl lofE A2lE Adie 4 Qi PLCE 712 29
o] 755 Aol Fefuhal Alof -2 &4A sk W7
defjojo] mlsl] FxRE Ao 715 3 = Q)
. PLCE AMEEHOo =M G| Bz o] o8 2]
sho] 1hasl 2] 2k o) Mste] 41458 thg-
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PLC= 7&9]
=184]0101| HsH HI0d
75 A2IAO0]

A4 45565k
a4 Qlon;
2ejolof HJs =t




QU0 [EH= H|Of
717 oflA| &2
LSS HigfoR

[H)\I-O-H §E|X-IO|

= A, §A] Bk 4an Alg)ido] szof aks FofEoma] Adulo] 7t
FLEH HERA 7 11452 HlofH #2] 7] 3 S-&3 &
o] dlofe] 719] 7155 255 &= CIM =501 2t A eef7) 7k et £

&
pal
1

PLOS AnEae] ) 24 A 2e] A5E ol Aol o] AES
W0 R 827 AATNE i EshEs s 7] 7ol

3. 9i==of|o]E|(Actuator)

Hoflo]E](Actuator)i= Alo] 7]7]0f4] Zell Al
ARl FAUE = 71710ek, Alofo] HAke BAdekes AR Sk A
31%:% | asirict, ofzlo] Hofolefefal & )

“gololl E5 A - AFol|ofef= e WHo ) FEefof] ot AU 5%
1110194 ofoflAl= Ze]7E HF=ollolelolt,

Aol 79 &t AlolE fIeh ool qlIkla} Hejlo]=o]w, X13)
o AlofE f1RE H3ofolel= FhEollA el AL=E uile 7150l Ao
o}, APA 0] 9= g vl &% 3} Algte] thejef Heflo]=E o
SIS Alofohs dFtofofejolt), & FEE Eel o] 13Y Jigke Alofsh
7] SI_k AiFofoEoct, ERt 0%'4%% o7 298 St A M=
Alofal= ofloef ol

i
_E
ol
b
%
3
it

O_l>.

|
|

Sfzofol ol Aloje] |z xAke Wakal7)7] §lat Al
ok glck, o2k Ao} Alsekat Bk, %, ol
ob S FHIBHE St el Sl Mue §ES 7RIS 918
Sfofollo|X|g, fake WHe] YEL of

e, o M| 7S ok sheLfel Aol Alo] AlEold,

ne T

ARSI, T A5 BHD It Aol o) o
1A AHelek, kA el A1 Rk, @ 81 5
TEPAE 7 ABE Gololtk, AL B, §9

[-g-5to] ALA141<1 5”(717411* 011L1XI) 2 Heels AlE uk

=2
i
)
i
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Wide =z s MRz

u] o] UiXZ ofmjd TR {HUCE Bkt T ool ket
ofollo] Bl thgat o] Bkt

< T7171A - Eeo], £20|E, nF ZH, AT DE AE 2E,
AEfE DE

ANLE S92 & 7iE

ke F0] AR ofshs o AR 71 AAES That 2k

)_‘

AE|AE ol A A (Ambient Intelligence, AmI)

M| E olElZ]d A (Ambient Intelligence, Aml)dj= 8-0]+= 1998
Palo Alto Ventures®] Y2 AL Hitrt 9 AERE L 255 ARSI
Augusto ol osf A T G fol] W=, Amls= " AEoA] ARk

& A2 om ygksl) Aelsis tAE sl
Ao glali= 917], Al7tel Adali Aokt YR e Awsi yEea

N

|RF AHIAE QIHIQIE AH]2gfal sk, of2|3k AR| A K HR]E
g2~ (Ambient Intelligence)& 7|HEO.E 3fal 9T}, o] 7o A=
W= AR A A s AAEe R AR sk, e et ARs
0] AAE WSkl olo] AF} FARSHA] 22am SJaL A7 50 A]54]
Q1 BHE2 e}, A} Aol AllA7E WAL 14 50) 35rE UESA
AL, AfEo] Al AT MU ok HEE Ysk= Aol Als

Zlolek, olefet $L Al B AL Telshs A48, A

27V A ARE G e chefRl ool AdEE o] st ik,

BHlQLE Qlelel el 7]k 7

O 1o

73 BRIstel 57b4 Gedel ot

|3 z
Z](Sensing), =#(Reasoning), 3 (Acting), A-AFE A% 218

22 SMART KIHA, BEST KIHA




fi
o
i
N
m?
tlo
>
oo
et
S
%0,
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N
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Privacy)& & = 4= 9= A

o g,

2. 20E 34 (Smart Environment, SE)

AutE 817 (Smart Environment, SE)2 75RE] W 7€} AnfE A=
ARl A7 9l 2ol Azt AlALE el AREES] ol
o] lom YELAE Fof dawo] qlrt AntE e et

59| Sgol}, 2ukE Bl AukE B, AukE 4] 9 Aok A

AULE S8 8 A g Hconcrete spaces)dt 1 gkl 9%

s =8]8 AAIE A1 H (physical objects)dIct, HHIAE €] A]
2ES ANLE 3PS Vs et AAIE ARSARQITE FroiRte) 7] A i
|

=
g ojujahe] ST a9 ARl HSA717] Slat BiEE A
9] %] 9] 35(intentional actions)S FH},

snte gige] w) e 7|5 AFE S8 me o] ola) e

E]a1 &=, WS- WAl (responsive manner)S- Eaf|A] E40) S &
L= A
AULE 3P4 9] T HH|RIE QIEl| A Vas Hx2 AR A8

3l Zo] AutE @)H](smart living) F= AUFE S (smart homes) £-0fo]
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Wide =z s MRz

A o]e} yHAE oA Aj5= AT, ey AnkE 2R SR (Smart
Working Environment, SWE)o|g}= 0] AFAFe] x]2] 4] 9%
(geographical location of a workplace) W #4161 2 %7 (complex of
surrounding conditions)?} T} {LRAE0] A WA A (work—
related tasks)S 4=d¥5tal 74 w7} ¥H<>(environmental parameters)s
WUEE sk B3R 2403} yhedsto] ARG AgRRet Eef A AR (e |

71A, Y e, PR, ANQIELE ) 7o) A% A8 7 GRIIE <l

« M EA(Wireless communication)
Yr2|E xRl Als ol 2 B HE 0|2
(Algorithm design, signal prediction & classification, information
theory)

* Mulilayered AILEL|0{ OF [EIA], Corba, OIS0
(Multilayered software architecture, Corba, middieware)

« 2 2lAl(Speech recognition)

« 0|0]X| M2, 0]O0|X| @lAKImage processing, image recognition)

« MM ORI, W, S&F K|, 2=, U™ AN, TS|
(Sensors design, calibration, motion detection, temperature, pressure
sensors, accelerometers)

« A|BHE] & 21 XAl T72H(Semantic Web and knowledge graphs)

« Adaptive M0, ZI3t ZE{(Adaptive control, Kalman fiters)

« Z45E HIEZ(Computer networking)

« H&H X{2|(Parallel processing)

« 2 H|X|(Operating systems)

nkE E74 8 AFEQIE 10T olgste] SRl oie A
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59 lsto] el Alzle] AolEge] Wl Fekg- Aujol] YRS &

Aakan, Abg Aol Tl RS Algakom WAska Helst BolA

Al 9 ol Z=o|0]E] (sensor and actuator)”} ARHE Al
. WA UIEYA #HarE Al2El(Embedded networked
computer systems)2 Ao] Eu]& A9} E-E(physical state and
activties)S {AISICE A0EE $1gof| A ARSAL FEl(user routines)y} Ak

L2 A2~ (information processes)= A= AESHA Alw 283k 4= Q)

3, gt A|2E(Embedded Systems)
olHt] = A)|2El(Embedded System)-& o]® A|&Eo|L) SEA0)| 272
Ef]o] 11 AJE ool 4] EAJSE AL 4)s)n

i 27T =
A5 5ol 8 B5rF el FoiEe] dd 7)se] Soi7t ok
duld 7s (A 2g)o] vz it = Ajaglofe), 22, & Al 7]¢
e A|2glofehs Eojek

S0l ol Gl FFE, JHIAE, T AT, Aol
B, FOhE 5 ARO] 215 A G BAL 7] o Qe S A

AR 25T 42 QA T2 AR

ARFARESE BT FHSRE 715 ARgo] AIRHEILE, T1efu) T = 2
229F e SR RS A AR 9F e 9150] 7SI
e ﬂoﬂ FroE 7H°LX35 7] (PDA)Oﬂ =0 Qe SAERA, P
Sy
‘?:1“1]315 *]i“:émﬁh ‘
4, Afo]¥ E2] A]AE(Cyber Physical Systems)

Afolu] Al FE] 2] AARE SAske AlLEE vt 897l
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Solu 7H‘§"—1££ %Xﬁ‘ﬂ% 7159 Mt = ARl thEA 9
}é_ e AAARL w2 AlAIeke] AR A8-S dashe Al2glelet o
ek Atold =] AlAEle A4iHComputation), 22HControl), F41
(Commum%tion)ﬂ Al 7 s B g em FEEe, 2 FAl
&S SEoto] oAl g WA, AL AU, 23S Sk
5 ZF AE ANAIE 7] HE ARl AR o] o)A Qi
7PAIAIRY ] A A A AlLERE Eeh, 7HYe] g ool &5t
= AR, AL, AlolE Al 224 AlAE St AuE S8 A

ol AL V]mo] WA R qlE vHe] FHOR AfolH e Al

\I

Al Y E A (sensor networks), AFOJHUIEl 2 (cybernetics) Y |
7FE2Y X (mechatronics) AlAERS A3
(embedded systems)©] 213} a1 Q= AJAERS oJu|sict oA AlA|9 E}
ek =e, akst 3 7] AlEeHA ARl (physical systems)S HIFEISF HIE

(cyber systems) = E3] &4, 215402 Aofalr] $Ja) 54519 q_

A7 AAHcomputation), E4l(communication), Ao](control) 7)<
2, tigte § - 53 A"l (system of systems) FES ¢
gF o] A Eoprh welEl oshAI A (221, multidisciplinary and
interdisciplinary)©|ch, ~0FE -5 (smart factory), 2~UFE 12| = (smart
grid), AFsAt, G, 4 5 FHSE Hofol S8t ¢

Afo|H—&2] A|28l(Cyber—Physical Systems, CPS)o|g2h= 7|g-&

AT AL AT oAl Ao, AReAoln, thefdt off&d]
Aol AelA B2 1A Qs ZaAA0) mUEY, Ao], AFY 9 &

26 SMART KIHA, BEST KIHA
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Alg Algshs dlY = 2153 ICT AlAEl(embedded intelligent ICT
systems)& OJR[Rlet, ol EA] Sof| A AtolH—=e] AlAFe HE
e TSkl F4l, HUER B AlolE BASHs AntE 2ol AF
o] ‘lxl'o|mz EA gHo] ‘AntE T (smart mode) ol A & 4= 9l
o}, dubA oz Alold|—ze] Al o] 7 el 4] A5 (physical layer)
I} Afolu] AlZ(cyber layer) &2 2] 3 4= §li= F 9 AlSo® 9
et Qe At 4= QUKL 2).

(3 2) ZgEe| Ao|H S2| AlA-C| = AIS| AlZEt

Computing nodes and telecommunication network Cyber layer

AR
ik SEVANYS Y /

Physical objects equipped with sensors and actuators: Physical layer

ox

IR
2
o

24 AlS(physical layer):> A4 3D 1kl $IA|tL &
Yat] A2 A5 Agshe Eel A AR Y o) B4
AllA] gl o J=oflof e 7k AF2t = 4= QI ZL A 7F ZLeR AllA
O[S 4 T 4=l ok (1F 9ol A os A &
Ao o= 74 AnkE 244 2o A A 283k 4
Chggt Al2sglofu], AfolH A3 F7HA 0= BN 5

of vEgE FHH,

o Ay

iy
i)

HE
12
B
=2

2
ol
1o
=

_(

>
HE

¥ O
o[-

>

1

ot
> 2

g

HE

5. FHIFE A HFE (Ubiquitous Computing)

SH)E A 7358 (Ubiquitous Computing)o]gt 7|24 0 & 17, ojt]
A, R AT J40] HarRol o] FofAle AE oulgitt of7]of A
A} e A ek oo ol YA o w ARESH= -eF A
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CRE v Qle), Z1Rde)] e ] o) ARRRE: Ofnfsh= Zlo] ofyt,
U = ARE7A e SEgFsk= Thofolt), R HFES AR QI
Ul(Internet of Things, IoT)Z= 1A% 7idolc), Yo7 f-H]HE A
AR 71 A%] Qoo MEEEA] faL Au| A Bl 7obA Q1 o 714

slejlehs 7S AUt ek,

FHIHE A AFEH £ 5 A= i 59 shs ek e
(mobile computing)o|t}, HHIY AsFolgh AMEA} o)F Follw A
A o183 4= Sl HFH TS Qugich fHHE A AR o] A,
oltj Ayt AsrE o] 7hsallof Shhi= Aol A= mukd a3t fAkslchar
gk Alole}, eu i S go] Ths ol gtk FollA] B mu)
A FFEE W Aofe 3 F0] FAIFAlE AR QJujsial glou® o]

HollA] o7} sletn 8 Aol
6. Hu|o|A| B HEE (Pervasive Computing)

o] Al B #3EE] (Pervasive Computing)o|eh= /HE% ot ARt 3
Holl EASh= ARs=oll AFE7E A2 ] QItelAl Hagt T4k sk
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ARl s T S Rt} w0 A gk ol
smEoleke ofnlr) Gl el el A ?L*J?L*doﬂ *U% OW 5
Aok S oulshe Aol

whebA] Abgell SrE7E A =] QIAto] sk §4k Bk AlE
2 OJuIRIEAL K ey, wito]l mulojA|H 52 £l FE A 5
Tk frARRE on| R F5 22o0]aL Qe

SPAE sElloIA . AR A O = uff wEEA] QIR QT o]
=N olsd=
A B vﬂﬁﬂﬁé Asrg ol e :

HHoJAIE HaFE o) vllE Srstehe IBMO] =29 dntw V)S
Qe o] e vl Ao FURt ©
S, 7L ol 7R S i QkS EEial S =

Aeflte nfo| T2 2A|A Bl 71e 25 e Wtk S UrEWdﬂ:

ko
il
=2
L
Eﬂa:
o
°
rlr—ﬂin

=
i
D
i
k]
s
lo
-3
N

o
>
)

el

il
Y
=2
o
)
i

7. goijEE AR (Wearable Electronics)

o2} AR (Wearable Electronics)t= £, ¢H, A4 53} Zo]
AREALE] AlA|of] 2R85To] A oftl AL Hirdol 7hset AAIAIE 9
nfRkeh, “AllA] Hefe] 2 + AH ofgko] Ty S,

AxA o] - o727l flolels vrtel i 2RgskaL Sl AA17]7F 4l
AdeE SAsto] St 9 ool Hdsh= 208, o5 5H 5 &

o TJIOMH tlutol g =30¥ glofel 5 Eg-ato] AHilo] HlE Az,
&, AW AR e] 59 EdE AlAsks Zlo] 7kssitt,

N

flotzls Hupels 8- 2l A W oS FAE AJAE AL A,

EATI AT I SRR QHMQ( . VR 3
S A

ot
A
30
rr
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filo
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juka)
=
i)
N
ox
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ox
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A 2712 Q7o) ATSHE wh ARS BAIELIoIA 7143e] e} Al
ek BRI Qto] i el St MALVR)IS AFER A
A 7HA0] BRHIA ARBAPE B AR 4 QR s Q-7
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