ME
bl 23]0ll AA 43} A HARE AUEE 7)zo] Akl R o] A
E’f’___ E.,:, ) el

<3 o], o} oldPle d Lagh AuE Aust
o}, ool As3lo] BT A L AnkE 7S aAsA e, 5
3], IR ETo] ol HAIAS HET 713 AR AU 9]
3 ke W|E 915 A|2ego] HahA] b Sl
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MR SH0f| MEE|= oS MAEX|
(Wearable electronics in PPE applications)

Slolels AR 2, o, A Sk o] AFgAL] Aol 285
of Q1A ofcl ALt AFFEo] ZKsdt AAE Sfulhch A Tlae] Ay
oJgpo) that/]'= A

A% 5N Aol 0] SIS s 4 A

4 Qs MR 715 7P A= wiweli o1 D,

€
iﬂj
“

JIAHEY| lED™Z BXI| FhoijEt

2 1) dolof] YEfE 2detdn]| FXIQ| oAl

Wz i
gﬂ«%ﬂﬁwz%

A&, AR, AzEe] 9 5t v 04?0}04 285k 7ot
AEE 4 o7 4(environmental parameters)e] thak AEE 424

Sl ChIRE A 20kE 33 AfelE el A8 Feleis 1Ay
2] A2 W 7R e Mol Ft ARFAVIE(CT) 312 49
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et 2ol et flojels AAPgR|el it ol sobARA 7 Al
A 8L eleof|of B (actuators) MIE7} 3FE JHERE fojejER e A2
9

so] g MRSk QM| A%, 5 54 17 7S 4] §

off o & AEo® ShjE|o] QIR AT oo A thfRt SRS
7WaaHA| = 9let,”

AN Sl AAE AAE SaliA 3]
=3l AFpofof Bl = S o], AlFo] L 2710] Wsle] £2t oY &
o] 278 B3l A& Nk e 5= Qe git

ol#fat A|AEIL H|EZE FF=9o](non—standard hardware), 4
LEFo] Yl AREA} QlE|Ho] A0 B4 75t oft el 11/ (high
performance), 244 (reliability) W W2 2} 4-8](low consumption of

resources) S HAS= W4 o2 A E] ]I}

ARk o 7 AR B ZA(OSH) ¥ et = AJARE QIR S
gulo] ol whet AdsiA FedEe] Sl ol ol 9 -
off thgh 2rdxke] 912 el Aefehd 2 QIR S Lo) L/dof wh
2 554 Aol(active control)’ Hi= FEA}O] Ae|eha w7
(workersphysiological parameters)®] BUEE]" So] gty = o|gsh

T
my
s
o

A28 B obd el Sz o) el 75 215 gek, o
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AAZ0] RACE

HEAL 7l€(ICT).ﬂ ]ERE T PR Fopol M AEEIL Sl= Ve &
A

DRAES el S

AQehy nt ofuet o7 Yl A= %Zifli /\PLE]% A2k fllof=
& oZeACIAY 49 F shtE xts(human activity) 3 47/
2] Ael(health/physiological status) HUE]T A]AE0] ESHEL) o]
2ok Al2glofl= Wb o® 57 WU, Al Al AHke HUE|
ECG(HA®E) A Ei= AA ]7J 47 BUE RS fIgh nolama) Feuae
(microwave frequency), 518t AR} AG(flexible e—textiles)S AFESH

2EHIQl Alo]A](strain gauges) 5°] Ut

A AA] ZA|, 8 S, B 915 9 ' A (skin conductance), &
5, A 2 P3P E(hydration), &%, ¥ 2%, £ = 54 (eye
2, 55 Al AR us & orlokst Ale]aka iyl W s
HUERE 4 9= of2] §:39 et = AIARI(ES)o] Qlek,

g & E9°], RFID &% Zi3FuH(UHF) 31 AlA[RFID passive
ultrahigh—frequency(UHF) epidermal sensor]+= Q14| &%2] AA|7F
A 4 S-S BAshy] sl 1A T ol 23 FatE|ojof gt
Witt & WA T o) F5E F45 AlA (optic fibre sensor)E 7N
eto] T8t AP s SRR o] Mk} 2HAAQl 524 % (natural

o

[e)
movements)S S48 4= Q17| Fck

ConText ZRAEo|= o)Al v]H=A] A& 7]dF Al A (contactless
textile—based sensors)”} 7WHE ATt o] AlA= AREALS] 18- THs-2 1L
e gslar A4 iEEﬂ/\ Z(physiological stress levels)o] that 4

HE PRk, o= EAA Ak QS #5] el ARE o s
Zlolct

o] Fofo] I rhE Fu|Re £ 3 P Al(standard safety
helmet)?} E3H fojgjE HFe =2 ol 7kA 235} =2 (blood gas
saturation levels)S A& oz g1 HGFH o R MU EEso 24

UAIBFEL A FE0 R NS MBS 4 A 3 Holt
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Wide =z s MRz

Al &= (physical activity) W <=2} A7 A (workershealth
status)& HUE o= A ofi=, thefet 117 B (sensory modules)
= JNQIE S 7dH| 9} Fototo] AGAl iR Aol A 2 2 ASA
2S4S 4= Qo o] E749 o= i-Protectol] 2JsiA] 7 At
(firefighters), SFefAlal wjsf “F22AKchemical rescuers) % JJ”}}/\} T
8l <+2AHmine rescuers) 50] AR 4= Q= A A0ME FQIE S}
NEat = AA QL 2%
o7} £ 24 AllE|(rescue coordination centre) = 41 %j% e
= B4 YIE A (communication network)® 4o QL

PROETEX Z2 A Eof oA = u|5=gt & o] AAI=|Qle), - o] 27
AEO M= TS 913t HEH(protective dothing)ol AA gef viE
2171 (Body Area Network)2} £31=|o] t}&-0] 7|52 £3}51al 9t}

_11)1'

ON
=

Vo] AZEE 6714 T S Sk

nd

dJ l-ﬂJ O_u
ol
-

fot 21 A et W7 {assessment of chemical and themdl hazards)S
| GPS(Global Postioning System) A5 2! 715 & H|(accelerometers)
22 31 74A MIM(heat flux and gas sensorg)E 7 [EIe 2 LRSS
= 2LEIYs | et 2E(modue)

A LHRrescue team members)S0IA| Zest ME XS KMZst=

72| 2 22| S4Al BS(short-distance communication modules),

19 4o o
1]

[0

41

SafeProTex TRAEL ZI35}10] 7|% Z7(extreme weather conditions)
ol ARES] o] Q= AlStollA A W SolR Q) ol B
Zke) Wl o1 AlSHemergency situations)ol| A Y§lol &% ARES

5b7] SR Qo] BT s gAY Ul e Foldh

PROSPIE Z2AEQ| 9 T w72 1]7]%(hot microclimate)o]]
EEERE S0t @ AEHAE A e dEfeke TiAdske Aol
et o= {l8f g7 7|9k Wh(ventilation—based cooling)¥} 7 2k
A2] 2 E WU B RSk AJLE Y29 (cooling salts) W POCMI} -2

YAE AABRTE
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RER0l 25t A
T1BETH o Ze we
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40
il

va
0
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o
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o)l
I
2
o
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Rl
okl
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b
Wy

B 4 :
e S

ProFiTex Z2AE A= glo]E|t o YA Mok A ks of
w AllA, ARE A Yl EeE 2 (security rope)7t SR AWEE A
(smart jacket)o] 7HE|FIC}, o] ZRAEE= A7|7} ARSFE Ao 4] A
WS 91k #IAA A l(navigation support)& oHaL, U W
(embedded beacons)S £l ARk} 2|83 71e] AR wIS 715517
shlet

A Hl}o. o
—]—HOI—I_.E

=

Rt F8E fojelE ARl =
4 WA RS v RS ZHsh] $8l 2= 54, S 9 =W (haptic
feedback) % A|A%] 214 (gesture recognition)= 9ok FA1 A|2Elo] WAt

o] GIek, £, o] A2 that 22 XS EHsict

>
=

5 = HRIMEHS] A 95t 2] 71

—

Wo accelerometers for the interpretation of hand signals or immobilty)

S°| Qit 25 BLEEGP| /gt o2 2= AN

k>

(an analogue temperature sensor for monitoring human temperature on
the back of the hand)

- HEEO| #E SHS /5 Sy
(a thermocouple for fast measurement of contact heat);
- L7 | H2tE Aok | $let 7 1244

(a barometer for a detection of atmospheric pressure changes)’
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T3 9J&et A¥Hdangerous situations)oflA] 4 thOﬂ A 27 7j=w
(haptic feedback)2 AJ25}7] 98] A7te] B9 HEo) 7o) 48 2
% XLE|(miniature vibration motors)7} WA= o] Qlth, WMEE Faf ¢
2~ Z1o|(impulse—length)ol] whe} tokst 1%

8 = A =0,

A% (vibration signals)

BZ el S 3 (standard PPE items)¥} A HEA17]1<(ICT) A2
O} F9=> HORST Z2A|Eof|A A|oke A5 Ko 8l kit peist
o] LT &498 AATEOR Aofdh 4= = 2 7|35 Alwditt.
o] ZRAEof|A] Atk B3 HlX|(cutprotective trousers)ol] WS 171%E
A7 Al dhbAQl Hs sfjgS oiAsto] A9 AR H(foresters) 2]
P} dEIQIL), o] AnkE JRIH FL0] 7]5-& Foll ofF AQ
E(portable chainsaw)©| 2-g=ke] thjol] Y& 717to] 91 uff Fof8- %
71 EE AP oR SA FAAE = Qe

(o

iy

¢

=]

"
I

52} 7]A ZAAHoperator of a machine tool)2] AIA| -

%7FﬁPJﬂﬂﬂﬂJFlEdeﬂmh% oVAE A7 i

r

rlr

Nooqm o
o
4 oo

A ATE HOP%E‘FEE %L*é% A7) AAl 9 XVP aal %(electronic

27} Al o A

%
5.
it
2
2t
Els ]
ﬂ‘l’
_0|_15
k1
%9,
_Q
AN
OH

o= ujzhgskeh
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s TS SOLARTEX Z2AEo|A= oo Fae = s Fojx|= e
JHo = S EiH|of A (flexible solar cells)2} &4 4] AR} 42| (rechargeable electronics)

2
Sofsioi mpEol | 7HNEEIREL ojeieh SRol w7 ol Ale] 04 kA street

b
construction workers)S 98l 812 efjokd %1 (solar—powered lights)
7HAAdo) w8 2o FEsk= Alolt), E thE o2 = Ul S0l d &

E| A (thermal stress)E F0]e5 AAE A 7|9F @zh A28 (liquid—

SuE 38 Ars based cooling system)°] 3

et AL el o] Al2sqe % vl7|F v ¥E(undergarment microclimate
HSSHRH L parameters)S 2401 W2Se] L5 Aolslel, ATpHoR ASA)
i}, o] Ao W bR Bok)

T AR A W s A
¥l sjHe] Auf|o)X(fabric spacer)& F3l 2717} o]Foi A= W2 AlLH]
it SR QIS A EAR TS WA A S wi = (liquid—
filled pad)”} #EF 27](cooled bullet—proof vest)ol] Ea1% Al =)ct
E3t 78 k] YZES thRe AlRES 18l AAIE! Care Jack 1t
9 2719] ASA" a5 A B AEs Eol7] flsl it = Al
28NS ek Al o] A% Qi)
27N 2HAe] FA 9ol wheh &5 o4 Al (kinetic energy)E A5}
A Amel sk A A= Fadh uff el 2% 2HolA] A
517] QI3 HEEof 558 > 24 AlAH(active thermo—regulation
system)©] W=7 gt
o] A|2AEL 71 Q1A E (heating inserts)ol] A== A2-S A|ofs}o]

GH Hofo] whet ARGARS] A Feite ARs o= 2Rl

o

Folets HAGAE QIS o Faksh A 23]
249 e mRA|AL Ak HRE ARARtol|A| Algeh=
o}, A oS ol A AR IEAE gt
H5}7] 918l =g tho] @ E(light—emitting diodes)”} U= 7HAA =& &
7)(high—visibility vests)7} AT 7] % aFdct, ™

o] AutE Z|RIE S| LHoll= W x157] W ARRE dero] b
o] Qlo] S1algh g=ellA] ofe] 7)) Aot 4157} A4 E 4= Sl AR}

M HEE Aldh= T v WS 5

S AN,
7o) 7Ks el

= 7
73 A 2E]

23
rl
o,
o
s
°
0
o
o
Kl
>,
ii
1o
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Ao 271 ARE £ ols) 2= Qi AR AJAHEIS A8-51= Flo|t},

SFAANAR, Augmented Reality) HE7F E9He 4= 9l= 7)0lH 5%
H]O] 20 o= 42% 87 4 (manual welding processes)ollA] AFE-E=
£.7) Swlojc}

ole} Teisto] §4719] HARE A, olE S0l 85 1A Aol of
gk AXe Alsskr] flal ofn] ZiEE H 7HA] —Er*do] A AR W
&, 7hlet W AA7ZE AR AT REle] BT Hle] A (protective visor)

ofefjof] Y|t ¢35 sl HlojelE tyA~EY o|(transparent wearable
display)E ol $1et AolA] HAek= 27| il Ala= Hobe F-AF

g7 A9 AlEE 4= Qlek

olets AAPFAS Holw Fau|ep BFHe: Eafl Al 4 9l ot
2 7152 Askeak(ife cycle)S MUE Y AL 2F27t ARgal= 7Hol
B354 9] 9P A (completeness)S IHe]sl= Zlolt) oS Sof QiR

wAale] Qv mlekel A TL1 Alotol] oig ARl A4 Aol
A Q1R B ] 9] A 4l 41458l Ao (automated and rapid control)

ol chorst 93 0] Jfol TR O] AU A 4l ER /\]%4 Apzaol
Vol oIt} AelR sAH|O] KBS

71%-2] £24Kdamages of protective functions)2 F U E &5H= {Ho] ¢k

(automatic identification system) &

2 Q Q(law enforcement personnel)}S 95t 7P G285 HS 27|90

89 A ek

ADIE HIEQ|T A|AE(Smart networked systems, SNS)

ln

AUHE YESHE

O_L4

/s AvE HolEAIEE 558l PC, FHiE
el A M TS SAsH, 8= HlolEe) S99 g2 wt

W o

i

A AP S 4= Q= FAGS Rt AntE Y EQA A|AFRR 54
El A Al Qlieh 0l TRERS o) 4 AdE FH0R /|5
o7 Barwl WA A3FY = (embedded computing nodes) 20 & 4
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Anke £, EE8LPC, AnkE TV, SRS i 2L Alag
skslA tigepe) dolels w2 A 71402 Aele 4 ok i)
9)z10) Fasdo] o], Ante YEQlae) 0] Skl ok A
T AMAS AYA| et A AEAe] e 2, AREClE Yl St
22 71%0] AAERFID)EHS AL A1 A28 W Zuky 430 /1%
AT Bl Ae] BE clujo]2} dlofe] A% 9 A2 S 2%

Al = 3A

X
E

o5 o]gahH shfe] HlolE R HE Wav|E FAste] 34T (Fof
E, PC, TV)& VHE] A1 07 0]83k 4= glom], Hlole AlElE S3f 7]
LR B whEaL g2 oFo glojelE Aefd 4= A Hok o Aol ¢l
o] Hold 750 AAu7] AlFsPHA 7171, AEA), 5=, =4, A
Aoz =7F ©@9)0] AnpEDLE o] FolUli= 71Z A7 E|QiH, ofF upEke.
B AUEE AJE] 5T 7REol AREQIEYl 88 Tl AutERE Ao
Alsdh= sllEe: e)7] flelials ol o5 SRIe 4= 9l
HERFE 55= Flo] Fasit
2uEE HEQAL AIAHoA glofe] A2l AFAQl HtjE AlAH]
o] 7492} th2 AlZ(different layer)ollA <=3 ¥Ict, AntE YERA A
AELS ALK /NG00l A Qg Bl Aletol e|al e As
Ahggltt, ojefgh Qletolli= A AntE YESLIA AJAHe] gk 24

<t

e

rr
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= upAE Y-S (master node)= ESRE 4= 9k
A AR olEAI: IPvE Low Power Wireless

% A < (ultra—wide band, UWB), RFID, ¥
A1 KA Y E A (wireless sensor networks, WSN), AA|7F $1%] 2kl A]

Hll(real—time locating systems, RTLS), ZigBee W WikFiQ} & H A=

Personal Area Network), %

Al Qlaze} Bl e E5-s ARESto] ARERIEU(I0T) 7Hdel 7IRkRE E-41 3
dlo]E] Ag] Gx|= AntE YIEQA AJ~gle] Has @ AT} |t

2HFE UEQA AARLE: =& 1914, Al2d]l Ao gol w74
Has Zkoiztol| A AAZE A A (real—time access)S Aleslo] TEAA
TS A = Q= 74, E36) 71=star o2 o] 2K 817 (harsh
and dynamic working environments)o| 4= HEQZE ARESE 4= Q1=
ol7do] glct,

AFIFAEA el 2nfE YESIA AJ2H] Fofo A Fadt ogke: 4
U g Aol t2zjo] 99%] AlAEl(indoor and outdoor workerslocation
systems)]l oJ8f) YT}, ELF GPS, T4 A 2] FA (wireless local
area network), UWB, RFID W v]d A|AES B3] 1193 Jrodo) thst
APAE HEskr] fIRE 91| 241 Al
28J|0] o= RS} FAE 7]A|9] As ool AIARe] EAE AAISh=

2EA] HS P S ek, 2
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HASARD(Hazardous Area Signaling and Ranging Device)2}il s}=
A7) 7FA] A 2~Ell(magnetic sensing system)2] FZZEEFQI0O] 9t

A
A ERJo)| A ZFIR[e] oFAL: AN 7] 7] S8l AR 1A 7HA] V)%

217

A
(radio—frequency remote—sensing technology)ol| 7|9kt GARSE &5
o] ARG o= St}

E Th2 oz AFEQIEHI(oT) 7142 ZIMOR 3 A28, % WSN 2
RFID 53 &740] 9lek. o] A28 2] 9135 ek ¢

%Zﬂélﬁk

2HEE Y29 Al LEE Aok g2
Slall A-8= Sl of2fgh wWetofA, \EP%} ARk %'Xé% L E]
Controller Area Network B9} ZigBee 7|&2 7|WHO 2 31 2|59
U EE A48 (intelligent coal mine monitoring system)2- o2
otk pALt B Ea} 22 91Eh Al WS wf L] 9]%
okl QbAoA Bl 4155 Bl 4= Ik, @Ak ofEeiA|o]
TARE AAELC R ShAe] ekt fix|e Sk S Wk
e ok

6
[@D]
EE
_L4
1o
o
o
oX‘li o
Ol
N
~ ®
4 o
o N

P

LAy ol

=
=

=3
=

O

_10
217
HI
{O
-

[m
r°1'

A
o

=

»

7fel o] 7] (distributed personal mobile terminals)S 7|RFS.
2 o= s A AR A3 A4 (automatic railway track warning
system)> 247 W TL=Ak0] 91215 wetslar, Aat Fltol| el Zarst
55 QPR Mo g hfjshes AL o2 ARE
QATEYL 7|E 2ufE HEQA /\]/\%}o &, S, W1, A 71AY

ADE HEA3 (o)t e A EH71g°§gg(mdoor air po]lutants)oﬂ ot %
ALEE oels 98 ot

AgiobEist R

0SS Kl Sla - 2UIE HIEI AL ofEeAlolde] E ke Roke 7% 7]
X Eolrt ol AR 9 g 44 o )] A g el miuh 2Rl A of

2019 December Vol. 380 27



ool 2elAje] EAT AT 4 Qs FU-RE WY AU human -
robot collaborative stands)ollA] SPd 9 219 Z2AAS WUET k=
Zloleh,

2tE 3o ARselel 2R AR SUkR LRARES] A% & ¢
Hwe 71 Zolth, e} RRAES] 2712 oIkl 7]Ale] YA
(human—machine interface)2 B} 235101 Sz oo} L=2xke}
Pl 714 AP S AR A T8 271 S )

ool eIt mito] WAsHA Ao A8-5l= Al (Cobot) o] 91914

2 Z7h2 5 9t

Hrop 1Y o= 245.9] 2k 19 (robot's working zone)of] B A E -
Al Fufepr ALY (radio—frequency transceivers)® GHAJE A1
7]8F A| 28 (radiolocation—based system)S 3] 2s]o] 7FsAL HA
ol A|AEl o R A4 5-Q (electromagnetic field perturbations)

= gk85fo] 2Fojztke] €3] (operator’s position)S EHelstal 25 o] )|
Z(robot movement trajectory)S QFASH 4108 2|43} 5k 4= )}

t}e o7 Ake) 2F9] Al(industrial work cellg)ol|A] ¢l7te] ob&S- st

3D o]u]A] §9H3D image fusion)?] 7 AFSE 7127} Qi) o] A]
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SERE 2fRe} 7IAE S A Ade AR A

(separate personal zones)2| 719} $12i= o] Wkt & ieof wket 52

o0& Qo =g}, gelo] Ay uj ofut
AR ke 71A19) A s S g 4ga 4 ok,

HESAEACT) 719ke] ZAE woll 285k 7]l agH]d
g Hofsls AAPgAIE S e ARy Hod 5= e Al
& YAEE AABIAL ek flojEls vrolie vade o], AllA,
ZEQO, YESA, Z2AIL, 7A] & HdRt 7lee] ok =59

wBAN(wireless Body Area Network) 'S 7|9Fo &2 AlA)|of| 2851 7

e AT B Stk A e
HHE 753k WA O R ARIR7 Holo] TgEM gk, 7|2

1—4>
:LrLZ{
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