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Astract

Keywords: Intelligent Fire/Disaster Protection, Internet of Things, big data, Artificial Intelligence,

Robot, Key Technology

1. Research Background

With the rapid advancement of technology, the integration of fire prevention and disaster
prevention technology to reduce disaster losses is an important trend in the future development of
international fire prevention and disaster prevention technology. Intelligent fire prevention technology
is based on information gathering equipment such as fire detectors, fire controllers and combustible gas
detectors, combined with network construction and big data analysis, and the use of technology for
disaster relief, as well as post-disaster analysis and reconstruction, to achieve the benefits of intelligent
fire prevention. With the development of science and technology, more and more new technological
elements are being introduced into fire prevention and disaster prevention applications. In order to
achieve "early warning, complete information, good equipment and minimal damage”, the main
intelligence of "intelligent fire prevention” is how to understand the information at the fire scene and
the effectiveness of fire-fighting devices in a timely and effective manner. In addition, in order to
strengthen fire-fighting capabilities, improve the efficiency of real-time information and enhance the
safety of fire-fighting personnel, domestic fire-fighting authorities have in recent years cooperated with
private enterprises to develop various kinds of fire-fighting command, control, real-time video
transmission and fire-fighting robots (tracked) and other equipment and devices to help fight fires in
special areas (e.qg. tin factories) by using technologies such as wireless communication, fire monitoring
and personnel location tracking. To reduce casualties and damage to property. Although some of the
new technologies have already been introduced, there is still much room for further expansion and

refinement.

Through collecting information on the current status and future development of key technologies
for intelligent fire prevention and control, this project summarizes the development objectives, benefits,
and achievable implementation mechanisms and channels for implementation in Taiwan, including the
following areas: (1) information integration for firefighting; (2) fire information detection; (3) Al
firefighting robots/drones; (4) firefighting Al upgrade; (5) fire fighter wearable (6) Wide area personnel
evacuation intelligent guidance system; (7) Intelligent early fire warning system; (8) Research and
development of high temperature resistant materials, systematic research and development is planned

X1



as an important information platform for firefighting and disaster relief, and integration with decision
making system, which is expected to be implemented in actual fire prevention, disaster relief and post-

disaster related applications.
The results of this project are as follows.

(1). Completion of data collection and analysis of the current status of key technologies,
applications and future development plans of the internal and external intelligent fire and

disaster prevention technology industry.

(2). Tocomplete interviews and seminars with experts, scholars, and manufacturers to understand
the current status of the development and application of intelligent fire and fire prevention
technology in Taiwan, including technology gaps, field expansion and application, and the

reinforcement of regulations, as a basis for research and development topics.

(3). To complete the systematic construction of a framework for the application of intelligent fire
prevention technology in buildings, as well as the evaluation of key technologies of intelligent

fire prevention technology in all phases of fires.

(4). Based on the integration of R&D (Proof of Concept, PoC) and application areas (Proof of
Service, PoS), and the need to validate prototype products for commercialization (Proof of
Business, PoB), draft a medium and long-term outline of the key technologies and application
planning strategy for smart fire prevention technology, from key technology development and
refinement, laboratory field testing and validation, to actual field testing and validation, and
plan a 4-year, 12-item implementation plan. The research content, expected outcomes,

funding and research manpower requirements are described.

2. Important Results

The current year's plan covers the period from 27 January 111 to 31 December 111 and progress
and targets have been achieved in accordance with the progress targets (see benchmarks on page 6). The

following are the findings of the study

(1) Toconsider the objectives, benefits and achievable implementation mechanisms and channels

for the development of intelligent fire and disaster prevention technologies in Taiwan.

a. To develop different strategies for the development of intelligent fire and disaster

prevention technologies in China and abroad, and to develop key technologies and
XIV



applications, mainly focusing on system platforms, analysis and simulation technologies,

robots/drones, and firefighter safety (please refer to Chapters 2 and 3).

Interviews with experts, academics and firefighters to understand the three major
problems that may be faced in the application of intelligent fire prevention and control
technology, which affect the difficulties of implementing fire prevention and control
technology into fire prevention and control applications. (Chapter 3, Section 1,

"Interviews with Experts, Academics and Manufacturers").

Therefore, Taiwan should develop towards the integration of building fire safety design
and engineering technologies and their applications, with remote monitoring,
information sharing, and education and training as the implementation purposes, in order
to realise remote monitoring and remote issuance of commands over long distances, so
as to be able to carry out dynamic tracking and investigation of the actual situation at the
fire scene, as well as to realise rapid and effective handling of abnormal situations, and

to proactively implement different fire prevention tasks.

(2) Three expert seminars were organised (please refer to Appendices 4, 5 and 6).

A total of three expert seminars were held on 30 May, 23 September and 14 November

respectively.

a.

To redefine the technical rules of construction and the standards for the installation of
fire safety equipment in various types of premises by means of intelligent fire prevention

technology.

Application systems and field validation are crucial in disaster detection and rescue,
solving the problem of information privacy, allowing the sharing of disaster information,

and improving the effectiveness of prevention, mitigation and relief.

The development and introduction of relevant equipment is highly feasible, but training

and decision making in the use of key technologies is a key focus.

In addition to prevention and relief, public awareness of fire should be enhanced in order

to effectively disseminate intelligent fire prevention technology.

It is recommended that the prevention component be implemented first, and that smart
buildings and public places, which are used by a specific majority of people, be able to

carry out simple validation before the implementation of the plan can be sustained.
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(3) A draft report on the strategy for the planning of key technologies and applications of smart

fire and disaster prevention technologies over a four-year period, based on R&D integration

and application areas, and commercial validation of prototype products (Appendix X). 1.

a.

Tthis research project proposes a four-year draft strategy report on the key technologies
and applications of smart fire prevention technology, which systematically plans 12
solutions based on the mechanisms required to link individual devices in different fire
stages, with the aim of achieving the goal of enhancing fire prevention and disaster relief

safety.

To plan laboratory and field testing and validation based on the implementation of the
process of spreading end-use and product commercialisation in the real world,
supplemented by the study of strategies and regulations, and to provide guidance to

manufacturers in establishing their own validation benchmarks.

To integrate disaster prevention systems, starting with large public buildings and then
extending to private buildings, to establish disaster prevention centres and equipment to

enhance building safety in China.

3.  Recommendations

The following recommendations have been made as a result of the data collection, interviews

with experts and seminars held for this project.

(1) Using mature fire detection technology and automated firefighting equipment to construct a

new type of intelligent Internet of Things (IoT) type fire information sensing detection system

and fire prevention and safety system, to conduct actual field tests and collect relevant data

for the use of firefighting information integration and data application system: medium and

long-term proposal.

Major Initiator: Architecture and Building Research Institute, National Fire Agency

Associate Initiator: Fire Bureaus/Departments of Municipality/City/County Goverments

a.

Based on the advanced information and communication technology in Taiwan,
integrated fire detection devices can be developed and certified by guiding manufacturers

to establish norms, benchmarks or standards on their own to facilitate their diffusion.

XVI



Intelligent fire detectors complemented by edge computing technology to enable
integrated (early) fire awareness detectors to function effectively and self-detect

detectors to avoid false alarms.

Through the Internet of Things and communications technology, users can repeatedly
confirm fire conditions and carry out simple fire-fighting or notify fire-fighting units to

achieve early disaster prevention and mitigation benefits.

The collection of big data and the establishment of a fire database can provide an
assessment of fire potential, identification of the cause of the incident, planning for safe

disaster response, and ensuring the efficient management of equipment use.

(2) To re-interpret the regulations in accordance with Article 259 of the Building Design and

Construction Division of the Building Technology Regulations and Article 192-1 of the

Standard for the Installation of Fire Safety Equipment in Various Types of Premises through

the use of advanced intelligent fire and disaster prevention technology, in order to facilitate

the expansion of the use of intelligent fire and disaster prevention technology: medium and

long-term recommendations

Major Initiator: Architecture and Building Research Institute

Associate Initiator: National Fire Agency

a.

Through literature collection, expert interviews, and symposium recommendations, we
have initially divided our smart fire prevention technology into five categories: "Building
Fire Prevention and Safety System", "Fire Information Sensing and Detection
Technology”, "Information Integration and Data Application System Technology",
"Wide Area Personnel Evacuation Guidance System/Platform", and "Fire Rescue

System Platform".

Through the advancement of key technologies and the analysis of regulations, the
regulations will be recapitulated to facilitate the establishment of various types of
building disaster prevention centres, improve the technological framework of intelligent

fire prevention and disaster control in Taiwan, and facilitate the expansion of its use.
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(3) Through fire detection analysis and simulation, establish fire potential assessment and
prediction of possible fire prolongation, plan fire prevention, emergency evacuation and
safety response, and provide information on post-disaster assessment: medium and long-term

recommendations
Major Initiator: Architecture and Building Research Institute
Associate Initiator: Construction and Planning Agency, National Fire Agency

a. Assessing fire potential areas through analysis of fire database data to enhance fire

prevention efforts.

b. To predict the possible occurrence of flash fires by using the energy and combustion
products (including smoke and other toxic gases) released from combustible materials,
ventilation flow, heat transfer and gas temperature, smoke concentration, etc., so that

rescuers and the public can understand the variability and hazards of fires.

c. Through fire detection and analysis and simulation, emergency evacuation and safe
disaster response plans are planned, and people are guided to take quick emergency
evacuation, as well as to isolate radiant heat and suppress the occurrence of flash fires to

achieve the purpose of safe disaster response.

d. Post-disaster analysis of sensory data and fire simulation will provide information on the

causes of fire and building safety assessment.

XVIII



5 - & Hie
T REP hER L LA 4o 106 £ 6 7 14 p ERIGITSF < R EE) < Vi
FTL A 107 # 47 28 pHFD THRAMLB VL @38 F 6B AR YA
= 5109 # 47 26p oA HREMBRERKIV A L2 647= ;110# 107 14 p 3 &
THYBSAANER46741 G ELY 9P EREYFILSTRELOE L LRE 19
63 % 5111 &3 7 10 p+FD EWFEBHES LV PR A8 33 > & 3 e d i df
Ao HY FRGBHRSF ARANABFE LN BRE T R A AEY 2 pEia
BB R &l URBE T 2ARGOMETE > FrE0 A R oy
EPFR - FRENT PSR G < VR EF R A R ER S VR ks s iaR T
#@ﬁg’@%#gﬂﬁahié?ﬁﬁﬁﬁgﬁaamFﬁﬂwg‘aﬂw S ¢ B WA D
SELLELREY L G TR e T EFRERIIRILG L o Bt T AN B
ARE AR LT Mﬁﬁ7é¢*@%3%%"?§{$ﬂ\§4‘@%ﬁiﬁﬁﬂ°
A BB AWETRFLR ENX 2P VP eI G AD TH P RITE > # AR TEE
SR T ﬂ{@’ﬂ‘%*ﬁ¢%ﬂ*7&uPo‘ﬁPd\kéz@ﬂ,*% X2k
PN EERAGER G RZATI VLT

B2
\-*-M

10646 A 148 107444288 10944R268

REMBRAFAEGEMEBIRK HETFHEE ST B K K & Jb T AR AL A ABKTV AR K

110410A 148 11%1598 111434108
1% TR P IR AR AE K K ERaHHPAAMEA~FTAK HETENEEBEH

OIEREGENSFE SRR



FER EEB I BSECSRDERFE P E 2o TR Fp AR o L IUER Y
TEEREARY  BRSEA BN P L 2FRPIT AR AT RG> BEN I F DR G
fek4 284 A AR RH R IFR Wmﬁggﬁﬂ%ﬁﬁﬁ%ﬂ 9 & el
PfrE Remitb g 0L Y AHS BES T EHI R AR LY IIEFRE SRS -
EPEP FCIRG P E 109 E R ARL G AN B R LA L UFS ks L a2
oo 108 # L LS AL EATE R 14 R 4,220 F 5,000 & 0 109 £ X P dE 4 B AR IS
e FIRT SR 6 4,071 F 8,000 & (S 55.6%) o iT & F]R ihpr N KR A S )
PRERD ARG BMPFEL DEZEL Hr R %ﬂa‘i% Srh B o HLpTA (2 E
BEpE R R L ARRWIEA S LER DA RFICR DG AP B Lo @
LR LA A RER Y LEEA RS E L L AR -

- PP TALRELRIFES NG AP H LGSR s 2RE Y Sy E AT
@ﬁﬁ%i&%ﬁﬁﬁﬂﬁ%ﬁ»ﬁﬁ%ﬁﬁﬂﬂﬁﬁpﬂ’u%mﬁ*ﬁ%$iﬁ%? ’
Fri ]‘ﬁxé‘éﬁbﬁ—ﬁk o RAFTER VP UL RE D AV ERRE W PR ES

FHEFRBECLEFXE DAALY &5 %'ﬁ*%ﬁﬁﬁ’iﬁﬁﬁﬁﬁ%’ﬂ

A ATEEE S EITED VD LR E o A LF A F TR B AR RAR S PRT BT

AEHEOF N T o 5P TERS TR RE LA el 2 Y G ok

TRV RRSEFTR PP RCER F oL THED v R 1 RAEWR e e S
BRI CRBREFATELF I I M P A A REE 2 AP M
KB A A E S TH BAE N VET R A AR R HE R F R LN R
BH RG> 2 P RE A )E LT EH O AR (A 1 )R
BN RS ARG MR

EARGP PR ERFRIBL > DFLFTATHERL S VFE 2 E T DR TR DR
AR - LB F BN TARHEA EF 17 E T 847 Z(LIDAR)
IR EE A HEAASG) ﬁghﬁkmmﬂ~4vﬁﬁ%$§“‘¢§§”,u£%%ﬁ
8 (AR) /m#FH (VR) /R &R 8 (MR) ¥ P F 4 i B AR ~ L0513 7 82>
HEFN A FESCREFS LB D7 AFRAECE > LHNFED L L B friv
B2 R -SEF PR R B AARAR S TR B E N B A ED U VAR E

FRt e e R W IR E o P oo > 2 AR TR mETEHREE R

BRG] BAE A IPEPNT G BN AT 2 kB R R ERE (oS R

FE A B SRR SRR L E S P REROT A o S R T
Toafr s IR EPES R FET o FRARET L 20 v

-



-~ BEEAF IR ICERBRERHEN A IFEFEZ U I AT ARE 5 %
R ITTa > B B WIFE R 5] i g okehRe L Fd 0 1R
L TagFrodnd R el g it

A

SRR RIEINA KBRS T P B RCE 2 Yo il R I

S BEAIFEATHRFEFINT O RELITEE B R RS wpL s
TERBEFHOEL B TRIELT PR R R AV FERZERT
AR EAAE A PR A WA SRR A2 AP PER
BAIEH o

B FRNER CERER P AR PRI BEE kS RE SR
VRE 2R AR AR e

k:‘-‘# )_Lig,ﬁ_
gy TRRPEHAFETE (AR I0£T 113 #) 1]  HREEREs Tp
rABFEAE A RE G BT T2 v 2gEERE TR - L ngHE
REFE VA I3 REFERD fd ik o w0 T(1) #BFED VEHE ) Bdhr 3 R
;Er%ﬂ; g :;i,f;tjl;t»;ﬁf;fg—é wE R P

SRR S EE R R AT AP EATER LR AL ONAR

¢

CEt S AT AR T A Y IR 2 R E
£

TR A R R WS AT LR

Ji

R TEAE B3] A ATER R | T 2 THRETR

I~ FEI PRI TR B N VEE TR | 2T

A FRERCAR T TEPBARE L MR ARE D

EENY R i R F RN S ST E ,J—T%{__Q ,;Ln]gg;ﬁ;}gﬁi)gzz %@ v 3 Eg
oA S o

AT ED Ly CHREMERITE R RG22 ) BER L ER P EHIT B4

2PN R AT 2T R P T

- CBEPRETHEFEE BE BT AEEE Al AR U E g A
ERBEY 0 MGEARP LB AR B i e VLR



CRARAA AT 2RR FE-HFLEEPEE RN
Wit p e g
- CHERARFED VD CPRER PR RF A VA I RSP R R
CEPEL R R 3 H

CATRPFEELA R SR MR BAASFEGRE RIFEP VD LM AR
WE R RPI2 KGEEL TR L o

F & PERAAR

PGS @RGP RG> 2P H PR ARG 2 TR RGN
ATACR] 2 4T

| st 2 gemaw |

|$iﬁgﬁﬁﬁﬁ|
[
{ i
HAEE P SME B B K A FAEENA ME BB KB EFHE
WSt H i RE A 248 T A MSEEATR B A ¥

/ \
55 R R BT PR AR B SudftE - H KIS RAR A
I |

% BB K %A
BES YRSk

y

- RHWEHRRE |- --

og B B HE O do X R

SRR B4R A L PATREH F

FH KR A E AR

Bl 2 A3 d1 e0fp 18 Findz
4



AFTFELIRAREFED VD CRAEMERIE BT RE > f FERAZFED LD
‘tﬁiﬁﬁ'ﬁg%‘ﬁf?ﬁ:ﬁf@;? s Il R );’@;'3* ‘]“iE‘E, FE_PE’;I-]"J_.E: ’ 75-’? "S/\;Ef'%lgﬁ Y (lijf—l-;;;t . r“]ll_y_,;b"{
* ) F Eﬁ/{g;ﬂ_’v (; .

IRECL S A IR

#ﬂgﬁ%wi%mmﬂﬁiyﬁi%ﬁwiéﬁﬁﬂ,jgﬁgﬁifﬁiﬁwﬁ,
MR AR EAPMMAE LR E AT R PR LTS A R E 21 0F)

%%Llﬂf*ﬁﬁﬁ°ﬁ?ﬁi¢$’éﬁ?%ﬂéﬁi%&~@mﬂmTﬁﬁi%&\
RIR PR 1k AT L i Gk~ BN CHFED U LR R

B RIRRTRE

A RS L FEERATH AL HRRARNTED LD PR R 2y E
FREVHEERFAE S ARSI JUSRE R EAFLAEDNE S T R
PERTED VP PRI L LR To BB SRR TED VB P E L
B AT B 2V AL
ERE S AR Y T3

BEEH B RE R RN N RBEE Y AL

AR ASERE RPN HFED L PN RIS A R T B A

A
FEEPE -z F2vEaz 3 ”ﬁwh??fﬁi’311?”%”%?1‘?"\'1‘?fiii:}ir’aéig_:}iﬁ&g:’g@%
2R RG] -

.

ol N

() BBRBAED L9 CPRMBSIRSEARF TR FRARS R o 2

ﬁi:}' R &ﬁ&ﬁ;”‘/‘a?—y’é'{a—

(=) e T AR L B R AR (FREEF P E QN ETR AL QA
AP BB R AB @I PRS A5 G BRSPS LE R R 8
CLERS 22 FERGL s EE RS SER U E v

C)FEF VD CREEMERITE B R REFT AN EE LB R B U2
BAURRTHEEFHE R LD HeETE o

() % L LE B H2 Beh FhH 4 -



Fréd 1iE3 5B AR

£ 12 i%g\la:l;;iagng.é %_;g_

1. #&Qgpé \%i‘ﬁ%ésop ’jﬁaggﬁgg%#ﬁ:Lgﬂa \#—\%Eﬁ:—%o

2. AP LHKIEE > 3 FED VD U MR BT RE AT A EEL30M 2 27T
R
P 1 e R R %2 P
LAPIFED Ly S5 (B 23R IFEP L RFAL
B R G S Sl N Y éﬂﬁF?gﬁ b

R S A
FARm 15 (31)

FLpep bR A
bR E R R
2L

BEPEEER - (FEAR
v % 7-57 F » "3 Sk
1)

2. FIE 38 P ATk T D)

RS R LR
W - (5 7))
| IR N5 h (8 g)
Rl (9 7)

RFER
W PR A

RFEPHEEER - (FELP
5 28-31~ 53-54 + 67-80

SN B E 9 R HBEIE AT £SOy

F)
ERE ST e WA E- Sk RS R REER
HeHLBE B) L R R XA =g
WAy bR E YR KR
HERZE (97) WP epfREERe (GELP
WA H Sk REH R %5766 F 002 e
HEREFE (11 7) -7 )
4 P33 3835 HARCA M 2LF TP A LFERFRR ¢
1 FREAL G SR 2P 700 ARFRE
R FEE T % 150 (10 @ﬁ%%i% EH
1) B BLpHREER - (L

M < % 28-31-53-54-67-
80 F o4& gL -L - )




ZF RApPAFER YR LA ERESZ MR

TR OAED VP AR TR - 3§ E R R LIRS
B s Tt E O A TSN R BR Y R TR FEIRS > KA
?mﬁ%a\zaaﬁ%ﬁﬁﬁ—#ﬁﬁwxﬁﬁﬂ’é%*%%w?ﬂ‘ﬁﬁﬁﬁﬁﬁﬁ
AREE o T FER U R NRBIRGT O 2R TN IR 0 & 3D HF
fef BGMaip 27 > GBS AZFRPI PR e DG L ETATHIRN &
EL D SE PRGE DE S %

—

FHITEMKRRET DIFEP N LA FTRETE G ARAH G SR RS
WK E WP 2T > TR PO RITI Y g PRRERE AT RERE 0T
S EMRARE 2R FFRERL DT RTH PRSI PLFELFELE > FHRAL
ARl B pe s FEIFRT U ERB IR F I T REER = Y L4

7'_‘!

AT IR REFAMFD I 2RO B ek AAE S R 2L &
{%&@ﬁﬁlﬁﬁéﬁﬁﬁi—o%@mmlkﬁkﬁiﬁ’?ﬁﬁﬁ#iﬁiiﬁﬁ%

e ehig 41

- FEp L PR ETA

2009 & IBM I ;4o ifi TAESS | GuR g1 0 2 R EREE S RELT 0 2R E R
BLE M et THER S R BER > FRE RS AS e FEC R[] oAb
ﬁéﬁﬁ&%iiﬁ-gg,gﬁgﬁﬁ@a%%ﬁiﬁﬂ’AMﬁﬁ@%#’?mﬁw%
AR ot THFENY ) RE Ao iR R R RURT ) e N AT
@a?mﬁ*ﬁ&%*%#&ﬁ,W’Kjwdwﬁﬁf '*iﬁﬁ%%ﬁﬁ’Ffﬁﬁ
BLRRE oy v AP E dﬁ"ﬁmfﬁﬂ R R EE R PR PR CTE T sl
WL AfHRER] 22 EFHFEP P OTES 7 F o EAMRITEN P L 55

N —-Ffﬁ:ig%fr_ R 2 BN mg%k,,b E A JEIEP~enF P A 4587 5] 5 1
D X% ARG o VAR RA] 7 AR B R

S

ERANTOH RS RE  SF ULE LTS E Al 2 L 2[5]
EHMPCTRAIRTE Y hd Ropd > FEY P H A s A TREFTRIFDEY 0 (£
B LB R AT o L R R IR B0 R [6] R R T HE PR

7



LFEEY LBAENTRINI B E - B R SRR TR R F
TP PRFE o N A E A .

fIAFEN ke T 28k
-~ FR2ER:

E)pEROAFIAZ G N FThRe fIr L TERPE - EF
ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁa%’ﬁﬁﬁﬁdﬁﬁﬂ’?mﬁﬁﬁéﬁ%ﬁﬁﬁﬁm
TR AL A FREB M ERfrI B EE

4

= AT B R

TEJp I P g BFRFRFTRJRAIHIL - F* Foipfrd LT
FHIP S RERTHEFHES > PRI AP DT AT R RS 2
Fr—- mg‘,),%t - ,%gg\;gr ,ﬂ f;:ma\)mg_k@lg; EI}L;& MWEF o

~ RBFETL:

T

FEFF R RBAE wRaa R R T HRY TE s R Faae
773 P FRRASL ~ A feizdicnic 4 0 I3 BIFfeR * Fhf R BT R

% ST AR -

T RREHBIN R VD R BARE MY R

o8 FRATERYp SRS F BEARY 2 M R

i RSPYTER L ARG T R T IE % s (cyber physical system, CPS) sz
1 yoer pny Yy
BAcls® o d WAL TR A SATOEARSIH TAFEIAAEREN T G4 o e

)’%‘ ’:‘i),;@;?r J%ig ;é' f,?;é'_%l_‘ , '&\T'“%Er%ﬁﬁ ”‘“?%L_}’M”‘“?gii”\“%’%;ﬂ’}!fﬂgﬁ o

2012 & > % W& % F w7 7 o (National Institute of Standards and Technology, NIST) %
A2 4 5 A E ) P (Smart Fire Fighting)”er#2 7 B % » B4s 7 $HEN pawrmy - H p R4
WEEBHPIERFT T 0 REA KA ~ B A RS §;f$%«é:ﬂAm¢u,ﬂ¢wu1@

o

FIHRAEFRE - FIOIREPPABAZ 2P PPy R A ER I FEEA
;}li,{h,—_ﬁiﬁ‘g(ﬂ?&\#&“%/}Jffﬁﬁpﬁb‘%ﬁ&s?&\#&"gé\'lig_ﬁ’é{%o AP LRSI ITLAT
EIS - ML A ERATEF P RRT L > T LM P TSI mBE[T] -



ZMSﬂiWﬂﬁﬁwpithinvp AEERETHIRNFEIPFALRR
Blew g %7 P A2 AT ERTEN AL TRAR o A 2RI RFTEN 3
mﬁi:}iﬁk@ Rz ABRP T BFED L LEMFE JRRT N BT g
Flip~ B2 # B AFE- ZE ST R (ERFEN P FERAR RS2 ) (research
roadmap for smart fire fighting summary report) = »+ 2014 # t Nz F ¢ H - FZFHF > £
RBPFRTRAEEREA TS MENER A9 L 2014 # 2 ERMad L iz Bargs
ﬁﬁi%&ﬁ%ﬁﬁﬁﬁﬁﬁpﬁg’iZMSEEﬁﬂmﬂ?%W'“?%Hz%gmﬂa’

B e pEiRIPFEIAEEAN I ART E2erpmy £ 8 HFFR E w3 [8] [9]
HW°

i B AT E R ProeTEX & % 2006 & B 45> 2010 & 55 & » & & 7 5o 8 B B 723
@%ﬁm4g’gW$%@%%%&5?1%%4§*mﬂ”§ AR
FBR BN RR R BIE AR PIEDOT e 4o 3() F F R AL RIE ~ RS et
B3 THAREA (BARFEF) dar B AR JHTe 0 B kERSNE 4o
Bl 3(b); # 3 FHMER B+ > 4oB 3(c) & (d)[11] -

(b)

(©) (d)

Bl 3 ProeTEX 78 p 47 3 & % [11]



WED XD LML B R

Elk& ™ &« 5 (smart emergency response system, SERS) i 4| & % % Frc fr# 7%
“%Er 3 W#‘-%% 2013-20147¢ dimeh— 38 = % o 2%k sud MathWorks = 7 4g S en@ 15 £
ERgE T 2014 £ 60 e PALIANEL o ANAEBH AL ALIFARFL ES ﬂ*ff%
FARBREFTN S * U oAp T 284 (4r) e SERS ks iz 2o — B A MATLAB
Eard SHERIF G R ZERY cHBEF T EAR BT RS R ok L s - B
BEAL PR B AP pRER AR or 6 2o pIfoindl Y o RRG TR R
PR E - B R FLERL A - BEHGE o HY WIF RRd fe i X Rem A
W E plE e bt L0 R R RRERS > FRBRY Simulink $p & F &
EE PR for g 2 R B0 P Az kB (54 Google Earth) # F 31 ¥ 4R 1L o

MathWorks 2> & 3+ 3§ #-3% & st %?q‘;' Nk BuenB g [12] -

Smart Emergency Response Saves Lives

{ 1) Mission Command
and Control Center

7/ mmm  Massachusetts NoarH [ T w NATIONAL
S ativorks (@) 2 T 555 GFoe (TR @S~ vivor Wnkfibibs
Nt FOEING WASHINGTON

‘Team Leod justyna Zander, MathWorks, Research Division, 3 Apple Hill Dr., Natick. MA 01760, USA. Contact: drjusynazanderdtoes.ong,

Bl 4 Smart Emergency Response Systems[12]

’]‘q%i BZ];‘EF /ﬁ P?F;L J'F'L}‘J[:I.?)] ’;Ef' /)J Fﬁm'ﬁlﬂaﬁﬁﬂg = g .F;\;}i,?ﬂﬁ"rﬁ:}%'ji’ﬁﬁ@ﬁ?ﬁ

- PR

|

AL

Jir

A St

10



Be o TREFRERBT RHEFAAT N ZAPFARTA ERAFTA YA Z
Hooph 1 L Fchr g Bl 2 FERTHTAOT L3 F T THILHET L H LR
FTAEFSPRIIEE > HHE ST EFhhol PEEFEEDFE 2 B A7
FIHFEEFATEEIER o TR FFE > BA LT o wAPMALT ~ B IRE
TEREA TP R GE 8% > RS FHEILR AR MRS L TR DR
FRle s 1l BAETARRT L p EN - O L R TR E BT E Y B it
HERMPA FR S0k 2977 o

4 2 ERFEN D Hirm

FTA KR A E

ARER B FLAR R H

BAE Feoig SR ik Bp A i@ A3 Ao (B0 A ko W TR 0 &4 By B A 35 R 6) & s EE e
NAEEEHES T ~ KGR IEMB L R M ER

Pl by B & BT 2 BESEMME AT 0 S ERMARIRER ~ £
FE R~ BT R SH R E TR

1B AT % 5 PPE

i1z
e R ! #8758 b5 AR AU 0 BB B3R Hh (TR By B AN ) - Bibdn - P Akt
(FHHICE) BN R 8y HEASE ~ B A - B AR
BEx 3 BE BT R BB AT 0 B EAEN S - AB RSB IHFY
BAE - B FEAd b PoEmMaS - THERE
T Hhi % FI M BLA TR 6 T U0 R TR 0 R R AR AR
e a8/ aR A B AR Ao AR 6 TR S PR 0 BB AR - B R LB
FHEE .y 0,4 B 05 35 6 A 450 (o TR R385 A0 A TRHIE ) » SR RN S0t 5 1 B
(R#HR2) e A AT SR A (o SEAE ~ 3y S TR S b Ao 5 HL A7)
B g FENROBLHARRALRAGEARR - TOBREAR Sk
T AR ATHARE - BARHT AR KR AE R EREA
’ o P Bk Eforf B e R TR RS RARER ARy - RE
BiEk A4 RS ERIER RIE - RiHEE  ARSTIEAZR
(FHHER) Bl At EHMERERRER Wb RE P ORBEEHSEL - —&
. R BEAES (B BBREAS  HIRAES  MERKAR - 2
TP R R A T d]) ~ % WEERIGER WA R - HT
2R P
18 18 & 1 i {4 7 A, R & AR K, 0 G4 R I oSBT ~ LT A

oA EHAR R E B (T

- ~ i IP:}i,{h‘ﬂfrl #i5

<=

SELEIF C e T B AT e SRR LR
() BRenz i £HFH - AT kiEd o

= ~mApEEHE (PPE) BRIE
() BB R R B

(=) A3 e PPE R BIE » £ H E TR ed 1 G foild (75 2,



(Z) BRI F DI A4 2% P few Bt 2 S AR RFF M4 PPE SR B2 b
Ru? gt g A RE

Z S HBERPE

(C) FEHETHESFTHRAE L TR RS Ry F 24Tk
(2) ¥ s fofs b i v N R a2

(Z) pAFEERABAEL DR -

AN ES -k

(<) 254 S ATANL BIM IS > 5 IR R F 8 en) 3 A8 i 8

C)RBELAGRET AP RIrAIR P BRRE2ZFE-E3 2L X2 -7 1
G B E AR

(Z) A MR BT HE R AR BT EERHTIEAN A R Pp ¥ LREY o

7oA

(CF)REFTLI® Bv REREDEME Z 0~ 228
() HBA 45 55 (GIS) 1 Eawr g o
2~ R8I R AR B

(C)HwERET LR B A Afe A B RE G R 2DIT W L I
i

RJEE R 2 hT R M FERE A R od i ¥

(=) e f i 7 % 7 BEFEL R R T foy > B7 ¥ 5w AL g
BB S (7 % olfl 0 enb 475 B e T

(C) #H¥RAEFEY P PPE 2 PO FH e UP YRR -
= o wEEF A 4T
(=) #F e TR AT B W= <87 g o2kt g

(= )ﬂ&—ik%«@t;}ygmiﬁ %R B By YR 2 *&%1&_— BERLES S INE 5 U E 4>
L&D INF o

M B IRTRR T T (FEReE i)
12



(=) Ry FA Rt o R R P Y TR R R R SR T
(=) FHERE > F1* 1 5 TR LTRSS S T fodeih )<

(2) FHfERE

N 7 St —*Ffr@;? (LT 2mA¢)

(=) A~ PR G A B

% ﬁe;ﬁ?;@;‘&d%ﬁgnﬁw ZR

() BRE s e KL Tafok > A7 ¥ FREEx HAMK G oo T
FRAFEL WL EIFNA G~ RFE TR 2N o

~ 2k

BB TR TP
f

(-) FRA ﬁﬁ%%%r’&?%iﬁ R R SR ETE N T T R E A AP
A
(Z) 22 fid o B > AMI s REFRTLRETY R EMEED L

(Z) REBREER . BE R AN RENFRG ST Fenfic 3y -

L - |§q+ lml§¢3;‘1

T_“J

(-) #rm A S RaREIE L R T BEEFEARY 2T A DI S F

(Z) FUr reeagpe . @ 2 - BEBLEALE > NI L FH RAT A B0 E
R A

(2)ZF2Ridaw * PAepliERds > NIRRT OIS F e FE - B Lo

E W;Er /}J f7 VT’}?

HedE R By ol dliE

< & B A4
S HEMFAT CRECEIFERY P ARTENFERSM -
RIEN B HE PR L FEMN o LABEERELL A R BT ENYF
F2Bivm et R o FRERE  ApMEaOE T RPAF RSB

12 %,??gm;}tn;@ AR Y g R é_;;:;ﬁ-g«f—;_" TR

13



FZ% pAFERIR CASF RAEE: MR

NN A RS TSR Rk G REL VARt o S oL S Bk
it fo A TR A R A Gk § BT X R RR ISR R R i e T
Ftp AP B RET (P Ep CERES R R IR PRERL >
T EBIT- F o et o 42018 & 3 9 1337eh (2018 £ b A HE S Rk D))
P R AR R G A RS AR E BB LB R DR

Mt EED P g AL g ol ek 23R E 0 | A RIERFE B A G 2
Brapetr e[l R L Z L FERfF Tz BRREAH S D RT EHEFE Lok 2
%ﬁ\?géﬁﬁkﬁiiﬁﬁ’Ni?%ﬁﬁﬁﬁiiﬁﬁi

- RFRFERD VT 2H%

PANDRY A B IAD ok 2% F EEREE LD LR LTRSS
BETE R FF R fRaFET

(-) g ¥ Razy Vs

p 2010 & kgl eIRG S EY FEE2H L LERE M2 FiE-HT

= 1E

AR FP B A Z N AFEEHE L AT R NEBDI I HER YR P
N Fd R NI A S R B EFE IR AR AL }Jﬁgg.mff N
LETE o REFLALE R LFES > AERAFRT  BufRE S B g

F LGV

() BEHFHEXEHEROLZ Vg EH

Bxpvfwd ofgzm Rihs BAB AL FEAFERFRH o= & f -
OB E R - S TRF & 40-50 A (A B #) de- B4 10§
HRWIIP e RANT RN P 2R ApM AR B & 2 RT D
LB

Ji

(C) B R R EITlFAE

B E i E T Bl 2 AT A A 4 LT B
@it s CAAA L EFRBNBIED TR £~ LS
WA A fade W L et b AP R B Bufe SNS e
o R d BtRA g fin g Bk A SD W feh Ui B4R B SR

14



(m) eab PR R e g iF

EF e AES D iR 0 BRI R s AR 0 R A SO
B2 e L2 30ed 0 4 RRFE S AE 44 kF o F e

.
S FEERAD L% 2H%

LR W fed G AFES T L2 20 el LEER e KFEL
S EF- s L P\?'EE‘»",{‘»\Q\%éjﬁmﬁ—.fij\ ;%31/\3315_5%%@70

() B2 ¢ SR (e BaR

£l

/

CE
¥iFT@ i

o,

= »
:
=

PER -2
Iy

=y
N

e

v
eﬂ

Bl (REERPHE I 0TI ARE o
MR F P FL B ER{IEIA - doF L FELl
RPN Ll R E B R R H e 2 A L RS
A e mche gt oh o B S BV CHEEERA Ao U
FORE B B e fo R e T iE S

&

40

S

E-)
W

o
B

k=
{3

i
H

COELYED SN &

BB R S AREEY W ERF L AR L U IE S s
4L A B A o B gL o

CE) BV CHFLERFEES

HAZLREE (PR BEERE) F%xﬁm%#mﬁﬁ*
FCHUFHUAFEE LI SFEREDOREF) - F 5325 TH
FEERUREE %Jﬁ&i%°F—*ﬁ’EQ@%%6C0$%$?””
CTHHFREZIRFEERPE L

S I SR N IR )@,‘:}'_}_ﬁvg,{[} RAIFPE ;xz.ft;yi 5 R E R4 E S ey
BoBRSEFTHF2 VL2 BV BPEFRH - B REEH AR L LE,
CO &4pfrdl b X L] > 72 > foiz i L ehtkipl 5 P 4R o

15



BAES D Al Pk B ol §AHES > BT 7 U ek 2805
PHRELABFNY T - 2 a0 B 2T R P EREY PR R AR TOEE
Flt oo & B A RN fodt R 80
fﬂ’ﬁﬂﬁﬁi%ﬂﬁ@%amﬁﬁuﬂv&é4ﬂﬁ%ﬁ%4k“%dw
frbr L& Ldefe 1 (Tchs dofe @ % 70 o Bt 0 RTB 2 N 2867 A2 L L

Py - RIS R Ao d s A LR ¥R RARE AP LR 2R T

P R AP D FREF SRS RY S RAT AR g v AL

T rpwaEt iR T RA T F R W AFES PP 2K R - o
()L BFBELdR A oY PRERG KL e iz g

PF e A Rt R GHEF R RAEREF V-2 o iz o
BRI BERRI L N B MR A RF B e T A - B
AR AT TR R B AR - AR Rl H 2 R
P S RBE G LF BB RBFESD % 2

AR Lo P e PR B AL L 0 R R TR DR
[ENELN g AT
(=) FI* & fE bR BEAFF L LS RN oL S HR R & i
FREC IS & S 2 URERURE L RS EAR R S o)
FEACKE o DlAoiR P VHECPHEE AR Y A 4 g Ao B 2 U Bl R A 4T o
(Z) % GHE P Aot FAFLR N G L DAY I ARG
WJpE LT LR gﬁﬁ Egélé:}':q-j\xﬁ I iE P A r{f’nb . S E R A NG
B Ak i fo kS X A 2 P A R L ol o o (76 0 B0 Jb
‘é?ﬁﬁﬁﬁ%%’uikﬁﬁi%%&zkﬁiﬁfﬁﬁﬂéﬁ%%’ﬁ%
{5 0 AR B A 4 L R g 2 R TR A RN L %
o,k SLEE K Aol RN 0 RAe b B vt rw B o B w P RS RR B
/“ "L‘#E Fﬁg mk FF ‘5\

(=) FE A N DR *F e g dTie A

16



LBH 2 L LPERBITI L L B B {1 T LR C P oo
T S adTR A ARIT R A A TR MR B R Y A AR ok
e ¥ - 25 o BT PR G TER e Bk g o TR T e

G A G el B 2 L KPS R T 1 e % i g L
@

ﬂ“’éﬁﬁ%ﬁ%i*Qﬁiiﬁﬁﬁﬁm%@#&ﬁ’B%ﬁki%ﬂ
TS AN BR AR B E ol R E g ke Ap RN G 0 2
,’j_i?;ﬁv}];%‘*r«:’{;t@_zm g@;ﬁ\;\}\»%ﬁgﬁé%o

A KPR & 45
—  FEST B LS 2T PR

FERD AP LR 2 REFRD L 2 AT TR o AR R
NE 2 FAPF D E A 2 [ F R AR EFRYRD LT 2L
AERHHo LG TRERFT ~ R FEEFERET RE o § R/ F L
EEFRETZ 8L

Z e HEST EROPR

BRI ATH R LR S F A FEE AR B R REN TR ARV LR
S R LR o L AR R ip,u'ft'xﬁ [ L gk T\i}{ixpﬂw 35 e
B 1A %fﬁ_ﬁf%pé/?j;ﬁ m;;%ia;%ﬁfﬁpéu{j/%% ;é:_a_ o

MEFFESD g Y INFRER R Fixany o TRFPLIRF A T Y
BBl 4 EFREMAFLEARLLF R GHBNY T 255 -

Sr & ¢ RAER YR (P RE R MR

PR E N pAh  REH e S E > 2012 & SF T (ﬁgﬁﬁﬁﬁr4:1Jfaﬂg
WP RHARY)  ERRETARFEIpOFARSE 2016 £6 7 > ¢ Rt EH T
Byl 2RAFTAREE P FRER LT PRGN Gd BRI ELFEN P 2017
£ 107 P B AEG (M 2e HEFEFPTER SR ELL) 0 & R R R
FiRire FE A A s AFEFBEXG 0 T ZERNFEFD B LSRG P

17



o ERTZ OB TR A B2k pRE 2 PEE)F o FRAE Y [15] %G
FRNEEX- BEY N DT LREFTCE L B LIPS R R AR L S ek
KIZE[B] cP o AW FENHERL BET - 2 ko LR EEIIDZ T W Y
WETPETR LA PR REDERAEE P AR EAN[LE] PR B EET 2
Bom S FAY T N DA TR S ol L RTE L4

FEREATEN D B AERG P F e RPTF D
FTioapdrkitpp 2xpmeip  FRAFECRT[A7] 5 7 obg B Rdpd > E%
SRR RTAT L R EF R RS B L LR fod L R R At R
#op w’ﬂwiﬁﬁﬁ R
tEHE > 5[18] -

v

TRMAZ LU Halt RV REFE s g 23 %

EXRT EE BB
NE E £ S

B HMYBRGRSEEYES
(ZHE)

| |
RiE || B

Bz || AE

I
E BB
AL
(RFID)

Bl 5 & B 2R 5 [15]

- A KpEEm

BN PREHEELEX S ARPIT (B REE
F@P 22 p e REfRAY PRI - L EARFRZITR o & kM
Ga_dWLme‘ﬁﬁﬁkﬁ*%%ﬁ LPEEEFTRFTAOER - ZFFEET
* RFID Hps kA ~ @ VB 4 BREHHRGEFTEE TR - 54

PRIt B4 RPIE SRR REERTRIZN PSR S B WERN

18



ATER O EAR TEicl e 2 P[20] o PR A S EeF R )
FER G d I $NHR TR RS TR RREHE S s RO

AN KIEITER GGG G o R AERD G R R kR 5]
(EN@%@@%@ﬁﬁWiﬁﬁﬁ?mkgﬁﬁ‘%ﬁ%ﬂwmjo?@@%*%
HEEIER]S 5 0 B IR A TR AR B E BP A SR o Bl i BP A AT > 5
&k W B 2R 70 AR RI[22] - &A1 Hadoop fr Spark & 4§k et <Ay
EAp iR o Hip A THEEFRARBEIRE TR LR GTR O E S N
LRl R GIERRAI R N AR E P IR LG B p [23] o

BAENPE2EE G > MEALE Y BIMEAFTARA)E > = BT o
VRS TS T Cr,\fLIFLFﬁ A H C EATRREAAME F VR EVE R A
BEEicl 2 dpr B[24] o mFE A1 A TR 4 R IR Efo R FART R
P4 R iat JrrpRiEfFrermsditaoy 95725 -

=~ B REFR

Gl M IERRR G EAFFRANEY 3D F B rARIRE 2 B PR ELF
AU R 1 TR BT P B R T U U R LR B F T RE VR
bl BLE e P SR B ECS B AT (F[26] 0 et "W‘? C/S 5% ~GIS
Pt etk W AL OPEFTHE > T AGIS{-3D HF ¢
@R AT B R E[2T) - ¥
{

RSB T T E QI vA S Al R | I Y

ERAICI IR T T A BRIV o i
i [e]

@ﬁﬁﬁﬁﬁ‘%ﬁﬁﬁﬁﬁgﬁyﬁipﬂ°imﬁ*ﬁ? Ak i s
PRENRRELEH SR GIS R ARARY  KEFHE LR PR
iR e P AR L h R EH AR RER A KR o
FI ke d BRE R F KA EE o4 B g E[29]

Eﬁﬁﬁﬁﬁﬂvm’ﬂu%iﬁ*éﬁﬁﬁkﬁﬁfﬁdﬁ 2IFRE
Bod BN RREPRRESNFE MR R E o e b S BT
i NFRB ﬂ]:r' R AEE S TR @%J__L IfLii‘:fFl I % 5-_,[30] ° 7}5'}’1\’?5- L_/ﬂ 7R

S0l MR RE R PRI OE S QR - AL e
19



SAEIERNTANI PR IR BAFERREGPS s AR A 2

%ﬁﬁ%%%%& B0 A D GPS 2R E T kst {1 GPS %
FHEoGIS HREHI IR kRE > FRIBFI LT RS S FLEHEH
HPARFREEA N [32] - Bpd* LORAT F et 0 2 fenkii fox B
£ fé OBD fi-e » @2 ﬁéﬁéiAmﬁﬁkﬂ‘ﬁkﬂ*?m’?mﬁﬁ
BIRT AR LT F o R[33] -

GEFRFTERLSG 0 4P RAMRFID 25 a0 EE Y L BLERE
SR EPCRE AL ERE ) TR dRIeER D 0 BER > A

BLE BER KK AL BRSO FRTAN[] c R L AR L TR
GHLER SRk B R LR T RS R R BT - RipEY

RFID $jisle prsx f 5 'Efé%ﬂ?ﬁ RS ER AR A EREY - BT E
ELRC R R 5 B TR S 4[35] -

EFGES G0 F AR RGTILE G X TR o

EBOOBR o B3 B 2P 4RAER0 B 4 B (vl A 19[36] o AL BaTin
S e PO RO RT VIS S I SRR R FY T4 K
EREFIRE LR TAL  TRISATE L B B R 2606
LRIET FREGE SR 0 G4 3 RRARHETEC2 B RGEEE
FI% S TR T B AT R - ERE T o i 1R L RMH [37] o

A FESDT g A i A ek 2LAFH I FEIpOLE R
NFENPFE MRS P AT I Y foI R ET S0z B e ht A

Rk 17 AP A FEFp g EpfafrEXka% €87 7 ¢ RFEJpary 4
BN et @V BFE iRt 20 s R FAFE T
Er?p”: ERASOEIMAT A % c BRI AY ngkmrwgpfr/,}ﬁ » T - HEY

BART LT Z B G ER

20



%I

-

(-) %R ERA RS G AL BATS o D BT 5 BT AR
R I AL T D L oL B R T A R R ek dh e A8

LN
RFB VLR GG 2 R LI E S E R T RAHR

e 5 R g

C)PREFE P RALBRTFA e - FEIP AR A PRI ELESE
Pin P mE R 2 BFEFALIFEHNAEERRLEREZT DG 0 e
R I et e g

(Z) 41/ ¥ FENEDEAATY c PR SEGK G LR TR K
B P A TR AP R R R G e R~ Sl R o deie 7
b oVE g R f ROAA Y REFEFPER > a0l s BF LKL S

g

¥ NP REABFEP Y APRFRAET AN A

EEEAFEFRTABAACBIRE AT L LTHEEE AFRLFES T K
W R ERARRAR L DB RERANLAP S ARBANFHC LR VLS PP o
AR TAPHFE2REFLET > B RB G R 2 Pk k o L4 2017 E ARG
RS e A TS S B = R e R R R L AR B AU IR R
PR PE T A A AR g ST A R E 0 23 GDP 40 1% -

FLITES S EB- 04 > SureFire [k sigk ¥ AFfecndicdp 4 S % o w5 FE RS
BREONT OFE o A A LN HER B AT R R R R R o
RN Lo TLERERRD LT ARSI 4ol 6977 - P ARERET AR A2 R
éﬁimpf*ﬁﬁp” RECFBEFSD)fr b FR PSP e h I BR B U E
BRI R ) RAEINTE AR AT PR E R IRk Pk B B iR

9m<ju°
R

¢\-

A4
N
)

21



K ERA W EHR
(KRBE » ATH S BHEY) (M > 5G» ZLIE > RAM TR

SureFire
Computing
Center

Cloud: lnternet}—\

5G Backbone

Reserved Fiber
Optic/Connection

QO —
we Computer e ] < - .
. 5G Small Cell Base AW 4

Station on Fire-engine

B AR RRIEEIR

B] 6 SureFire & st

A8 FARTEP AP CAETEASTE MR

BHEE 2P RSN S A g f TR B GURIRRUE B ks T TR Y
ﬁwﬁm%\§ﬁiﬁ\ﬁﬁﬂﬁﬁﬁﬁﬁ\‘{ﬁﬂﬁwﬁ%ﬁﬁﬁﬁw4’?{uii
GHMAZ2FRPESIDFNT 2P LS PORPLE 4 FRFENSAAE
Lo s A ¥ B FTARNEENEL > FPLEL ﬁ%é%ﬁ%ﬁﬁ%iﬂw%w%ﬁw’%%
ZRFLLE 2RSS HEL

g

2T

FHEREEASD L CAERERRRP > F R Vgt B gL
VPRSI EED G E PPl 2T L PRPEAREM AL L R
T A RFLTE AV F AP EE2 A FHOAL FEIEK A2 § T
TI# e PP R ARBRZALP DR F o R ETEF AP R 2 & 2

%B‘-F#'?g}%“ﬁi"‘ oo

ZAFATE 2T eI LR B L2 A RFEASSAFE ST VI
NS SR IR E A R SR 2 RS - E RN Y- A -3 Ry Tk S
FEEEHA AR I V[ 2 2R A TR REF 2 M o A RdFEF A L AT T R IEZ2 H a2
g 2 FAR4cR 7 27T [38] o

22



ke kggem | kS | oksemEm | oxmmw [ R Famm

— FEmkE | kG
s | — okdsert |
— Bk | — kP ]
— CEERkEE | ] tkmrd
EA TR
A T S
ChEEs | (T B IS SEFEK ] B/ |
R | SEAEEHEE A | B s PHEE | dAEHE |

R EERED

LB
=it

B
S

e ] e |

T

ERmEE ] L TEE
TN
D

B

ElE ST
T [ LR »

275Nl

TR | S bl e
1 AR 1190 e
2 &R L 71 3
3FHK R

5

B 7TEHPp L ki ’h&[38]

foRpAR T RSP 2RARERE X 12 FEEHTRY RANE S N
28 B [41] o SH UG - AT 2 F B AT ] AFRARTIRE 0 112 2
A FEEY > RGBT AES VR ERRG > MR PR 2B G FRAoR 34
T

33 PSR LY PRA ML

EhEA EX B 1 EE ] EhEaR EX B 1T ]
AL/ 13 RAE o KEERS AR ZE Y o KRERH
* XXBRERIAL * XRABHRLEAL
e KEXAHMM|ELLY o K A 2 Rk KR
I P& T o 5K~ BHHE R
K~ BHEE M o Er¥EF| Hinfh
o piEd| Bk o RAERIEHRM
o RERiEH%Mb
—BAET/INE o FEM KL ELRE IR BmEAEE | @ KK ERS
* ®mKH ° XKRAHRLALK
R E LB ° KEMEA4
* R KIEM
o 5K~ BrHEE R
o wpEET| %
o RAERIEHRM
EH5EE e EERMHEIFEELEHEKAL | ML E o KREEMH
o R FILLG * ribag KIAIR A S
K A

23



LRk Mﬂ@%w\«ﬂw\&bﬂ~a?ﬁﬁﬁ;m@ LR F iR dE
PE2RTE XTHARL IR PRITEL AR N EEF FERAPRER
Eidlp XRg  #R2Ax 2 - HRA - AR TSEARRR] ) SRR S
ERFEBEEAREF XY w[42]  EHEXE R caff > R KA HTEXE A2
THEFE R VEHBEL0 2 g R EAY ﬂff@?ﬁbjﬁ#ﬁiﬁf B
Ny SN £ ANETE - QI IS G UV S F i S

28
B
D

8
p--3
o
fra
bas
',.,q\:
fuyde
s

X
=)
S
8

WP FETEPN R e

fale s > AR T EESE P 2RERERE ) 16 FRTVEI T RPEE - F
138 iER T IFpA 2 4TS ~ % A2 E R T L HAF £ B8 - % 146 52 % 156 isR 2
Trmkd % 192-1 B REF CAFERTEE RIS LY S HlE 0 2R
PP CRREFRER CAFEFRTEEML] R AHERCHRREHETLAPEFR
FoTAHE PR FERERP o F > WP L AR FER R > v 20K
EARLFEAREAY A XA ZAS S F VRGBT FE 2 LY O LKA
EE R 2 FEFT Y HFRLE Y RFAFASAFZF LR SREXEFEID
REF el A R@IIE S PPRERIFF L RKAE 5 RPRAAREAL 2 -

TEEAP Y R E R 104 & 2 107 Ed P ERRZAF L TR TZ2 AP
VR RARAGTPHE BT FETE ) o SRRSO M2 A VR PR

WEHRGe L ERA ST 2 (ROAVLE LS G2 BRUAF 262 2) FOHP
A (CERBAMAZAAE S A2 FRATHEIL) APFSAPF RSN (REAP LS
BAREAY) NE 22 EARBEZ LT > A BEE (REELOREYEAS LB L
F2 X APRIHH A LIEFHEPELERRREOEE) e M FAFLE TV LK
(Reliability) ; ~ "4 & (Human-based) , ~ "< 4
PEOARPN U CUPRFE R Y MGERA L FEMAR 2L AL B R
FiRleon 108 #1 111 &t 7en T gz A VIR Sy VERFFFE b * 3
%28 T¥ £014% > (ReliableSafety) | ~ "3 »citwrig (Effective Evacuation) | -
TAH 3 e (Harmonization with Sustainability) | ¥ 2. v % 232 1 fefLjir > 112 F]
ARG RBETHES LT THSHED VPR AE > VERRA S RS
ZAPE I RAEESRL > BESAEZARBEL T L 22 P o m FiE2ORL 2
POk S A AGEIRTE RS LT D B RE R 5 ) D R
FEWRA A A AT > o 7 5G M~ 2IRT F FFE > % LI AIRTRY JRIE > SR A X4
AT B AL EREA AL SR PN FORSE TRR AR R R - e A
FRRF R AUE T 5G St d o RFIB R ARATE B Y 56 LB T

24

(Sustainability)) | &z 7 v % > %



(eMBB) 4t + i 2 (MMTC) % 428 ¥ 3. A ¥ M1 & (URLLC) & = + #4» ¥ % & Al-AR/VR~
Puig s ZHREY CAKBK B EH R PR UERSFRS 28 EE R HE
hof] 8 477 022 2 5G AIATREHY HRF R b0 ia E ARG P 5 AR R ES L
FEAMALFEREUS PR -FLAMNFE T B RY AP LV F 2% 2 1 RS
Ep lp ApAHEEERF  a A n s - SRR FRERY RS FLEZAP LV E 2
W E AARPMHATED VP R EARFE B i o a2 B EHPH 0 Riack

4 9557 o

K SSEEIE 10T [ A EIERT I I ST L I
e Ea s R
4 iS5 IN
0 HUD& BEFHRE -~ . tﬂ-'.,iu;:tj
:Wlfl -Wlfll, / '\.,-,/—’ v 6 TH LI ppr e
— (i 22 1 2 (5G F-{+Wifi +RF)_ .‘7’7 .i;é}‘;gi?‘{lri“th‘r“

/ g

— ] gﬂ_.‘aq_.

ot Bl
2N

5G 5355)5-’355?5._

lllllﬁb;mu‘ snunn

Bl 85G #ici Al c4£ T 5 s e 7 A Fl

25



FH&R: AR

+
=~

4 sefr? KW E %

HELME HERR HEHE PATER | $ATHIR
L B I K e 2 B A 4
2. WHER B K %2 G Rt -
R KSR BRI S B AT T N
; § 3k gk R 2 3. Mk M BT 8D R A R 2 K Py B3R i
Bl A AR A E AR | FHEAERE 6 5 2 2 48 35 & B 104-107 4
#iE 4 RIRTK I IE R - B R SR
o+ A S A
S. BRI ¥ A K ARSI R E AR -
L HHERM T MRS - At
AT B 22 SR F5 K Bk AEMAP F L KELRIART o st
[23 N 3 4] -+ =] 3 PR T o) L .
B & 1 By K A3 | AU RS E 2 WAARS LRATAEr s Ei | aars | 08 1114
HESEANE ST A T AR K A2 A i
i
L B Ep $HF-ERTSRE SR
S A R R AR B B s
| B B X E £ 7 P PR HIETF =
W SG BBt E H%&; ST B R S RRIRSG R AL 5 ‘;ﬁ%'j 110-1124
= a /,
" 3 Wb R RS S OB —
B%d)

BT e B AR REFER S

PEOHPREFED OV APRFEE Y AR NERER B LK

v

FH&R: AR

77 ~ . _—
(T2 % SRR L

¥

AP RRER o APM A A Aot SR T o

4 5106-111 & 45 sefrs 784 %

h T EW Y Y A

WHELMH HERR HEAH BATEAR | ShATH R
Ay B SRR IR - KA A A
5 & 5K AL A POV MARTORSA | a4 | 1071004
$ B AR ITAE (F477) " 2 3)
TR B =4l g HARA R
BB ARG - B o« ARIGHEPSDEEME | WA | 00
K FERFEEE F4 A& AR
E‘f%(ﬁﬁﬁ%) éﬁ;"&%ﬁl%% '{’7}%-[;&'2}3]
BRBBFH R | HEREETERA BRI E
3DE F A A | et o EEMNHIDEZXEE - 109- 4
Wit % el
B R Rk o THEARZEEH, & | ERANK| |01 .
FLREER (HHP) #% 7 7 PR 3]
Al CloudXR % # B VNN -2 & B o
%M B B A G . fﬁ’;fﬂ SPHCREIN | b g e | 110-111 5
& (B4 ) 7 8

26

3



£ > BWFOUAT L Tk su(Government Research Bulletin, GRB) » 4& ~ "4 " ~ “ip
%”’ua“Wﬁ”*” ﬁ%s%kfww*ﬁfxpmﬁg’uimﬁilnﬁ $ 276
PARMA R (e ) A BEAT AT (Bl 9 TR)E R AT R R ARG
Frie s a2@dfbErmEp Ly LPEETE

B FRR A TR IR R BT SaE g
VIR R R R RBAMME L FRILRS

250

EREREHS EREEIE

200
150
100

50

0 I
i [ FaHIE 6

:"‘ —————

| ]
I
i
=
R
i
4‘!
n
|
d

FH AR A E AR

Bl 9106-111 & AP INFjpesres 22 M A (/L2877 4 %

Hoo N pednE T ers B PEEATEA S VBRI A R L LS AR e A FER
Fa B BEAFECS e s BV THEG A IR BRI bldr
2010 & P FeiE AT L T EHEAD VB AR F B ARR S £k 7 7 [39]
Né@%$iw%%ﬁﬁﬁégﬁmpﬁﬁ%$%’ﬁ%§ﬁﬁﬁ§a@%a FFEA N
PP BT 3w B AL (o] 10 9657 ) o fie & PR R~ ZigBee AU B # LR R
W E 2 AFEAI L AR R RALE 6OV U 2 AR 2 B o S T
BABR B L2 » DREMERFHFIEFLIM/AIY o T -3 5 TP RIFPRL

ZERFENT L pREEAR AR  RERKCE mA L W18 o ¥ EAMT T
TAHE YL LFRTEEAIFERRE RO ERY RAFY > S PHF TR FHRE
Fren? oA - FEY A IFERIT G EN RO 2 AN BB L T L
HRHRRA EFTEELOTAF O AR E RS LT DN E PGS R Y H BT
FOORERABRBEERLE 20T

27



[ EEHE HEST YL [ K Aoy | KEAEM HESEIVEETSET TN
[(EFHKEE4
PYCR 1555 R L BICHmE T A
RABEE R K R E : _ By A
iM% As AR | B F A S A FAEmER
T Y BB AR B AL L
O st A AR B o ERGE 7 8540 3
R ERAREEENG B Py AR R
EAEREE AR FEP FHUERRE = E AR Ak HE K
K BLEHM EhtA K PHFHE ki RS BRI
BB A FEH A CE.ZL-# &L 2 LRI i S 1 B o FCRE O AT
PrESEY e AE PR AR BRI
Bl BBAIEAE
X EAEE A B A A o HBnKEd |
Er eI
| BaEnESEAGRMA
LER S
L B Bk K

B S

E itk 5

= AAbaR I E

B R KK

% Raaok 8 BEK R

£ 5% B B K R

S8 B A%

B 10 FFE AP L g s 42 8] [39]

AAN TRFPERFEFTE (ARL02 2 113 8), > o F BEAED VARS B
2k a0 NFINI S 5E 56 FIAT- AFEN B REE 2% VR ART B
2 GRAL 2 B wnﬁWW@ﬁéi;’Ef%ﬁwwz&#’uﬁ%?%v“ T
B A SRR ARBARAS RO YR A HEALER L ARE S R

WETVITLRLRY Mk
WA e )F eV EF B

KA AT(E H T A SR

ip B 17
E*op Ao E A § (Ao

IR EAAH#L T P Es F (X H R
LB R AL) > S PR REZ P
Z R

B R )E v ko

P8 2RSSR FEP Y XPHEY FiE

BRRE - FREC ERNFED VPR RARE S AN SRR R AT £
EARAE (R 11) 0 A3 F gy Ly G TR Ly, -~ TERsp

VERE R ks TV TR AR s, TR R F /T s, s TR
ﬁg?ﬁﬁﬁ“ﬁﬁJi*ﬁﬁnﬁmﬁw‘wguiwww WH RPN LA

SR E LA G N 2 R A R I PR A do Rl 12

28



% AP MFER VB CPAEE EARRE AP
T X IFS A REAFIAFED W KPP HEG e AH Y XE2 I ER L LPHR

ip B i (B 13) -

B
BEER
BERERL — — REEA
; B
RREE
KBS JEEE
KA N\ A R (s
L E BB
HRIEME ZERE —— B
BB RIS
EERE HREHN BN PR B SRR R TR B5KPS - Bt ~ HHER
ARE(  KIBEE BB ARBTAR (3235)
B sesp i 13|
BRSIEE

NEBFRLG

EREFE
BEER - BTERENAR 1TE R EEAR

A BRI EEDE B
REAPZEIE mEEEY (EER)
B Wb A
SEBAAGR REBHEE
FRE{LS2 RS R R EREEISFT IR ({EIR - EFm)
BARENARA G
EEREY
BB ARSI,

TR KR A F R
Bl 11 SFEp L B R M A e AR

29



KENEE R E R B R Rl |

L. (1) RE K BRI L. mirtesmxmmas L« mapcEms
o EUESEDCERRIZE o EHFERES o BYEBEE R

o FGHRHIZE

o AIBHEESIRBY SR
- FHRHE  BASE

o [ETEREATH

o BGEWEN - PEILENS
o FAREE

m EAHE

m FEAKE

B S A B IS AR SR i |

I—- EE AR R RN |—- g o EERE |—- iﬂﬁﬁﬁﬂﬂl—' BRHAZRIM |—- BMKEEESN

. ABBHRANAE
#ib

. REBPBEHHH

. KRB

o BELHSERE #it o AIERBEREE . @U@
EE) . EEETHE il

o PAXEREES - BEREERM
o ERENRI

| IEEMREE | KRR | KK | KKRES | XXBERBE [ WX KEEs |
BB K &R | WK = FILLEERE |~ 2EEX | BIRER

AEARRERA
- BEERYMEREGRS

« BilB@EZEEE

Ra VAR
o HEAEHHE IR

BEELEYZM |

L. ssmxaie
— BBLHERG |
L. #mzen:
o BEHHERER

| BRREERES | i | BES B EHTE

L. wiass
. BIEENIEE

FA KR AR

‘[ mmiEREsEzaTe |

L. zo@s5m - S804
o BHEERE o EREERR
o ESERAR

4~| HIE - EEPOAEP L

LT mmmxmsEm |
L. z=HaEn . BENKES
. HIEREERA " EABE

Bl 12 2Ry Er FED LD CRERBY 2

30



K R T R Ko 1R R By AHMESABERA & %hBUl

)T X ERMAL 4 x eSS eI LT
éyéﬁﬂk%%ﬁs /kgﬁ%%ﬁ
2 ; RALES
W&ﬁM%/MﬁKX%ﬁM@é%Mﬁ& GISE % 74 4/ Rl
JREE 3T LIC T TN
SGEHEE /ﬁ%%i&ﬁ
] %A /ey § b AT SR
R BT /

7 EEMERL %

/

€ .%ﬂ—,)mz\ TaMhry AR %\/\ BB SR A

RE R e S % S oo of

H Byt F314&% \ _HEEAG BB
\ BamAL% \
\—
REWMH KB £ BB AB##ET S HERELRAT S
2R % A%/T8

BHED VG APEZE ALV IR RBIERDRRE S RRE Fip £ T
DA EEH Y RRER e R AR PR e Y BV UFRAY T
SR G OTRIE o RARAT S BP D R 2R R BB SR A i d A

. }\»

MLER VB E TR E R -

PanFpALE SAMeP B HEE B > IRAALEF BERY 2 BT FRE DR AT
FIHRDL P 2ER REL S ot ypE 28R A IR Zig s
PEIMIOERGNEER S AT A AR afle T o v G R HATA B ER
Em B REP ) R 2 ITE - BARATORN O SRR AT A H
RAHROL LA E 2 MR £ R igr RTENAFAP S FRFEF L LR
i EAE

3

31



Hopr A PN
WEDF VLR MERNE B P27

32



F2% AP MTER LD SRR R ORP
SRR Sge PF;L %’I"”?'W‘égu"fﬁl[ﬁ;

e

S MBI DS G Ao E Y A f S R R s L

=
~
[}
m?\‘l\
:‘“é?
@{\»
&

=~ j%»“‘;}ilﬁ—ﬁ\pi#,ﬂmpi 'li\f'f&’}’"’ :*E:# %liﬁe” ;fd zce(tfgﬁ)‘;‘

R CFREY CBEEY CRRLE mEIBRE

'

S UBEBASHEIFERFASRF LY

=

S MW BR AP EDFELNE Aol R R S VSR ERE
FED L EEp 2

FRORNFENFALYF 0 L AR S RO P RAF YT S35 0 &
BT BEADF PP Ao I AP F S WIF o BT b
FoordtE o M2 LT REMFTEFHAMELEE S G 0 R - FEY L IFEFNT G B0
FFCRIET 2 b FEERARA S Y HRNEE L AR R R R )d e
Foigl oo EXTEEOTAF I RSEIFEHZE AT DR LI & FE T

FRBABRBEETILE 2N AN ELE R S U2 RANREFTITERE > A
#gr P EHp & Pﬁ.,hap;gai il ,;5{7&5,_ R ) Eg\?gﬂ#ﬂ%%?gzﬁ
%ﬁﬁ@%*%’ﬂ FED VD S MR AT L 12 LS NE g
Efoded 69T B BERPN HFED Y CHBMEERT Z0lGE R RNFLED 2R

C

33



FAKR G AP E R

% 6 E

ARG AN Y o

o e Nl &P ¢S e
ERg B 4 i D PR 3L
() | (Fw) | (3h)
EAF Yy [P REFR @ L de T p e
b PR g ® A /
‘\—Q —% /J “’L‘ /’( "“ ..'j g:p 11;

R N

]é’. IEJ ,J» ‘y‘u

(&) 5 # L
NG P

VEERRR
(ﬁ&\@%‘
}‘)g}’ R ¥

PeF MR PE)

BRIFRE

ﬁgb.\%%-’&ﬂ ;Hia 'H:‘Ei
PALERIR - LK
v‘q% A‘—%E{

FEL AR el
L ERERE « CCTV 1 p
3 3R % S

GE A K
BlIE > E
B (FHER/
B AP E
~)

P

ﬁ;ﬁﬁ%*%i@ﬂ¥
ﬁrb_;g%\
% 531“ LB IR ﬁ—?)?‘i

ZEWHREY > A
EFE > el EF
BERER S e
-

L

BB AR
Sl % T 4

Blo b E&Ep =y o HET

(Ld3%) ¥ ® O A TG Rt 4 R
Rl ks o HEFF 4p o W
2R
B (U R H ao ol B
2 % % ‘ F
,T:u}%'ﬁijﬂ @ O A ﬁ’%ffrﬁriﬁ_lﬁ‘i"v?
FHigag o L 2 g
® O A

s L BRI R 2
Bt B TR R 2 e

34




IRk i TRE2
© ® O WFEREFRTET
P >R
TREr ey ARG F
© ® O |[Fra&:VREERL

- g A 8

BT

GISHF i &

L L
-3
Jrgo

AN i B REY
® ® @ |[HEEELVREE L
R 50

%ﬁé ERAT D EPF0R
| O ® O |* FRESF i ER
i
SRR R ST R ke B

(R =

. 5L e
N 25
/ﬁ ﬂg'f RN

4 S B 5 15 HeHE Kok
&ﬁi-ﬁilﬁ’?i A @ A 9§\"\‘;H:,EL’|E‘F§1 ﬁ:‘?
) M7 s S il WL XHEmRA R 2y
x

AL/ E A AN ® A\ [EREs U g fedE

LR T HPRT 2
®HARE BB R

@ mEL ;O AFER O LR A FU

et % R A ® A

F-o8 FTRESpPER
hpmgEA#H Y > E AT ER VD URETET S f R
- CERGPEE R PRI P et s P i R
LR (T PR g R i g o

BB CEHEE o B

v p B dR B 5
BH MRS L CARER R e

TR E G A VAR AL R
GICE IR F-ilk: R ST (R I

35



4ol ehimlE PR R TR T R B A PT LR EFRL L TR PRIT R

M o
ZEEp kKRGO B RRI) VR RBREE TS RS RPE
#ﬁ%*@*ﬁﬁ%*%ﬁ“%» E A" o B BT HER TR

LT Lo P (FR AP

BB BRI YRS RS PRE S VPR REEATRP R

IR 4 L opgs ok % ; f{;’l B4 F’B@},’E\; /?'J%’ff"lb/,—g\; ;E|J fﬁaﬁfﬁil,_ = E el i o -
S g B B Bl T S F S ROTR o R E i L
2% % o

T BT EAEEAIE App I BEREFR Y TRHRET L BEE G5
FAOERRAE Py iR iRy -

%‘%ﬁw%%@:ﬁi;?uﬁyiﬁﬁﬁ%~“%ﬁ FLg £ BT E R
] #%

w

hp A AL O ELED VD (PR ERT & el TWELT R PR
BRI PEE - AR RPN FFIRERN O MRS LRE D AR LRSS
FEE BBEANIELR THESME ZRY Ho F R EFEY L LR F
SRY[A0] > ABMBHEERCRALEZ N ERTVRIFENGD G bldv F RS
BHsrg p 3D FHIRAFL 5354 > 4cB) 14 577 o H PR fRA R IR p 4 B &L

‘.

FroHETFRBREEEZ 2 &éﬂ%’éﬁﬁﬁﬁﬁ’%iﬁﬁ§P%WW©‘%ﬁ%
B2 REE = @z 2 (PointCloud) ~ #c it ¥ % 3] (DSM) ~ 2 g\; 4] (BIM) i & 2= 4 ~
PRI EZREN > EFFE > TEBBT S AB o FE TR R RTERPM

SRR R SRR SRS A ﬁwdﬁzj\rﬁaﬁfﬂj S E N
Fon TRWEAREFTAANZISTELIRRET AL 2 B U R R
WS AR AL

36



>

'2}/; - Y II\ ¢F 7/‘—1‘: 1%‘}: 7 2 7 .l 7?4' ;)H 18 ,\/,‘)H:,f'l ,’Li 7,{ ] /":;LV']

ZMRARGRS

AR 3R R
BEEAR

. - ;,"s \‘ "
a-"'"“" =) \“’

PAJP RGP EFATEFHIE: "HY CGEIRIICTHIELRF XA 2P L i

2% (GEzRLICTEEY LEAREP Vgt 1l 2 L E 24 0P B )

[43] » thdsE g - g p @ % L= W ki (B 16)> M2 B L ¥ 3T 5 L F fr s

#ﬁ& BAc£3p A B2l A B eh® > o HHTERIRSRD = R B > dod TR KR
BASNEET LA LA QP B AR A AF AT VR e 5T f) 0 A FIE
SRS EEA R AR AR 24 50 4 BEA

PERNRY RN e R
L3 T oa g rgife i A | fedga 0T e

37



GEMEMENREEVATLA B kX EAANS
i &

AR (R
BRMEST Lok

b ( ]
amxuunsn ||| 23N

Bl 15 3% G Z v ICT i g B % < Az L % 2[43]

F07 TR AR E LR T L FH R [43]

TR AR A

THRS REA £
HEK A 3438 2761 177 9%)
BB IEIE PO 3187 1731270
FEER K 377587 17753/
BRF—UZHEAE 5712% 277227
BIRF_UZRHEAER 67227 INTH

RS SR

- A Ay REBRRT AR FTHEY FHAE 2P BB REERER 2
SLERN HPERE T Lo GISE Bl BRI R VKRR B

AR L= BE S N Sl e i

38



S NER TR SRR G RN 0 AR B R VERY IR U R L i
PR REBE TR E 2 AR E LY x;:;fgm_g P o

CER RS S R E=3 2

VEFKERPFANERAL Gfed AL 20 TG L& g b LI et PR E
1% SEPET G ok > T ¥ (Response) | 2 B 4257 § FRAL - - ﬂﬂﬁ*%ﬁgﬁﬁ
SBHE - S H A HE et F 0 FAHI R R 2 Al R FSL LI E A N B9 AT A
N2 e FERFFERFIE L ot AHRKFI K2 mEFE cnfx* JRPEFTH iz
BB R B oA TR TG 0k L SRR & P R W ) AT e R
for - BT o MPEE L LI E KA Y O R B MM 0 ok 8 A1 o

08 MEFER L LIE R

TR A EER

&R 515 RURIzR 1@ 4R

— M ER Heat/Smoke Detector

BEE Heat/Smoke Detector, CCTV
— = Heat/Smoke Detector, CCTV
B 24 = Heat/Smoke Detector,

Combustible Gas Detector,
Thermal imaging cameras

HE -~ M5 UV/IR/multi-spectrum Flame
Detector

SEF R ATHT A BT o 3P o b B e e A o 0 R Bk ST R A R
ARRAXY TP ERE S BRE TR g B o p A& Panasonic Life Solutions Co., Ltd.#* 7 %
i&&?ﬁﬁ%ﬂi‘»ﬁ&ﬁﬂ‘ F e (B 16)[44] > = @ep L £ b Wigy FlEpeahE A X S £ & >
WEGEATEF T AEET AT s 0 B EFE AISEG2 (Home loT) A $$[45] & 7k >
R pE i RS 2 d o AL A RS B x’i%‘%’% hER (R 17 (1) 0 kR
BEBPEM FRE XN ER (B 17(D) > He4% 254y % AISEG2 {odf i £ 153
FUERFT oo LI AT LSRR PIE - RPELFTEG L FA/T SEFEGR DR M
FOoORFEY PR AT EASFFEP AP LR EE PSR &

39



FED L CHAHEMAERIE B R

o o 20m~BPMRETOMMBEOTE 11ATA—
140 _—

120 )
100 —

30_

6{)_

40

20 —

°T oz 2~4 4~6 6~8  8~10 10~12 12~14 14~16 16~18 18~20 20~22 22~24

Bl 16 ~EFRAZT L Em= Ak (43%.@;&.93 po#) (2018 & #p /) [44]

PP 8: 1 jiclol T

(@) (b)
Bl 17 AISEG2 (Home loT) & @ # % (Panasonic Life Solutions Co., Ltd.)

ok 3T TR B RS M R iR 0 2 B R 2 B R BB A
BFANLER RS > AL LEER B2 e FPMY FRPAHRGF LD AFFT
PR RIS B BB A TR AR S BT ) 1R TE & & 2(VFDS) | (4- @ 18
ST )T AL L EEAR e A% 0 B3Ed CCTV 8 & 8 6 4 AL L B 0
Hos > 1% QTR S A 2 AR TER B e BB L3 VSR IR RS b
FHENEFLAPE AR TRl o B A BRARRTE g2 A R0
Plder B CREBEBS SN CIFEE LS B 2 AR PR EEYCLIEE %

B 18 AR 4B 5 B UL L i ip]5E & & s(VFDS)
40



By AR

- PR AREREG W R AR PR G ERA
wgpﬂg" | Pk R ARSE o B U LR RS
42w d & BAEF]S A4 0 R AR

RAKG Ll LR
TR AR s R g 2 o

S A S L R AR R R S TR TR AR RE LT
AR LT T (710 A

P8 AIFBEL /R A

LA BT RAER CTHE S VREfR SR 2T RV Y > TRIF
MOBRIEFELF B ORAA R P> BERVEL PRRFET X KR
AL REFRGUE 26 Dh UL BV LERERFEEREBBELAL LT T UG %
fRiet i b U BN L E Rl 4 B o B F LRI R R Y hE A 8
T AT A9 Hon

2 9 e AR A R

FR KR g

R i M B s £7 347
A RE
" , | REW - BEMED  SHREE | o
38 3. Peyan AR AE SR £
BEKD

M | AREN S #EBR
B)oiE | BRRERMECLARZSELY | JRBEAZBARYLE
1 17 40 %l‘i'&ﬁe{i CIREM - AN & P R B

41



A AR P LD LR AR o RIS AR L AR P
FREXF ARG IS ST E‘Jﬁ*p;‘ RA EFfgdko p AP RL o EP ] B
%%ﬁzTﬂﬁ‘%ﬁiﬁi@ﬂ*P?(i#iﬁf®¢ﬂﬁ4ﬁ£%(Fa—7)®%

“l
‘&\

SBFBEEI46] ¢ AR R REL AR EOR AP LE P IFEFRAT
%”ipi?**iﬁﬁi%%*ﬁA%%%%Q%#ﬂﬁ(ﬁ1wmwﬁ4%$ﬁﬁﬁ\
A F MR R AR AF T A RN TR > R B AL e

AHEE ] HARED o

AV) ‘ oA

pp019702/01

Kf TE AR L BN R N E A i\‘.g?),‘ BRAEET BATER LB SR o

SUSEA L S Y RS A PEE[AT] B A B RERITL L USEE S ERA
ﬁﬁé?}f’ﬁ%,]‘sffu © B AR KB e U 0 T p FRER R A TR
T FHIERR S BBR A RE RIS doB 20 5 o

B 20 # ¢ & L5 R L [47]

42



7 B & (Fire Department of the City of New York, FDNY ) % 2014 & p£% 7 Super
Droid # & B4 > 32 d BEA LT HEME*» R chhpF 7 ARy o e Siaie
BT R B R EF AR R e A e & B Y B 6 02022
FE A BRAP Rl R XY S B Spot B A (4rB] 21) 0 * AN B FEL
ﬁﬁﬁﬁﬁﬁ@ﬁiﬁﬁ%’*ﬁﬁiﬁ PIERABE A ST L & 2 P ihehg 3 o Spot %
FBAF A AEFBBRLEFENET o cE WA GEY DR frlicdy 0 BT U A AP ES
B RIS RFESARE - F PREG A S ROk N LR L
R BRI F R

FIREFIGHITNG
ROBOT? X

Bl 21 o9 hpbs 73 B Spot L > BRI " Ui GEr ERHR

R
- R ARAP R LR EREES N B E AR TR & R

CAPRETED ) FERRITFE L SN EFERLL L e MELE X
PR AR AL eniEA) e

I

1

VR R APLBHRT O R FROELC FHE K R ‘%ﬁa%‘
BEFES TR ARSI R E A PR R R

N Lb—i‘g\i—g_‘é Z_ gu*{ilﬁii’\m_r;% M A2 L ,\,r —d\ frlg% 18,

=

43



Frd RS Aldm

L 395 E (Artificial Intelligence, Al) 175 5 2 g oL@ pjiv @ &) AP E
FPIREIES o "LFAIHE ~ F# 06 pRr e g B > Abg ok
Boengpek ot 7 oFs A2 UTRE o ARG BRI R 2 A R EE T
A€ ¥ PRI KR AT ol s QEFERFE DT Ko

4ot B %% (Flashover) #- 244 gr&ehm b b- BHPOREP > 95 BT 2
HAL AT e EALEEYE o ARd o § - FEATHACY A I e ks PR T A i}ug fis
PIPE G gy 4 & 2 o P-Flash PP 2235 I HCA] (B 22) 24 % BB RIR8 2 BiFF 7 1
(NIST) efl & 73k > I B EHF Y £ > A& 4033 B 3 fo et B SRR &= 2 %
- Rfchie Bt iz R R[48] oF % B¢ chm BRI E & 150°CHE K-m 2 g 4 i
ERBFEARAIAERERE  BEEE TR EMNTER S YR EET 593°C e § P-
Flash 15 te 8 29 B Y S8 (7 RIGEIE 0 GIFRIM 28 2 5 - A sl re s & 86% -

44



B

: § ¢ ¥ ¢ % § § 2 2

Bl 22 P-Flash - P %37 jp| 457 [48]

EEBRN O P AP RT S 3 EFTRENA B OV AR ERREY LR
AP (PP REF 202 2L BOLDOF R e LU EY 2L —F OB RM) B
ERCEFARA 1T R R W P B AS S L LA o) 23 97 [49] - BB
BRAY S REHTHOEE YOV URE S P REE R T LV U FIR TR
RHAHL FECF A DXT O AR P ROUAGREE LA P @A TR R B
LB L -

U= 4m/s

v, KEERIZ & DR
|

KOO R
|

‘ A HBSEBL L
MBXELSOEH k . (KD 5605 )
|

~M/—ETN

KED LA . R — ‘:/
el — " EERD HBEF L i
B A (C&>THMENS ) D

B 23 FHiEHciE kw17 0 RIS b 2 R b 32 [49]

B RS

- R M AE R R B Al B WA T RV EEIR C RAF N W E 2

GREEEAE

45



IO TR A TR R R EBA SRR A ek PR LERIFE 2

L

v AR R I o

=l A FABAEE B A TR 7 A 42 45 (Data-mining) fofe & 0 F L LR %
S o B ] s -

$I8§ JPRIRNIRT R FEL

AEBGFRERPELOEE S S - AT LB R AE LR EAEL R F o iy
AT DI T T ER K TED Ve RE R a4 R R L R
% EiEARY > T g PR RRAGMES FEa NIAES 2 X BARY R
AL A BGRETRED AR CT R RA P AR SET 2L P LA K D
PAPEARECNL GHRE 2ARES ELEI S LA ERITRHG ) S
FRFLEY LFELEPREFLIERFD PP LR T bR REIF AR ARF
EAREEALY 3§ S PIRE S o @ {3952 45 NFPALOB2 5 8 R R4 o 1 | b st
T KA EEACL A BV S BT 260°C R 4T 5 A 4E 0 I E R 2
Brot 00T 038 B 9S0°C2 ke B 10 f 0 4G H A A K 0 FIF BN R eh
K@ SR & fo

ﬁ'j
7‘“1

% Lw itk 2l ir R A E B EIR ProeTEX % %[11] - % p *% University of West
Bohemia ¢ Prof. Tomas Blecha fz% 3+ 41 - A& ' i % 5. (Smart Firefighting Jacket)[50] - %
MR BB U mRAME ST R FERY o 4oB 24 47 0 TR F o KRBT S
ﬁ e (T UEREY F AoV R DRIEFERP AR R Foip B R o 2P EIRE

FRfeR R A ANERBR By p w8 Ay G i 0 A GPS
BF 4 iR T R i AR AR

46



HR module.

Integrated
temperature
Sensors.

Sensor modules.

Integrated
illumination.

DUNE indoor localization
system place on the boot.

868 MHz

- ———

Smart glove with integrated Py
thermocouple and IR ¢y)) Suit control (Q' Commander
temperature sensor. unit (SCU). control unit (CCU).

Bl 24 Smart Firefighting Jacket[50]

o L0 BB FdE o > 2 K Qwake Tech %ﬁ“g

C-THRU fl:’é“«k,ﬂ 7ty (J%] 25)[51] s ‘f@f‘_fﬁ'l?‘;ﬁﬁ‘g V}J Pf ?’F Eiﬁrﬁ 38 o C-THRU 3 7 4

P SRy R AR GIEGEE A P OR B ISR B AR T B o i
fekchTegra b g B VHETHE NS FLFF BHL FRTROLEAGfoF L,
LA EF RER B AL ERET AR TE o

COMMAND & CONTROL agﬁ

. '
L / \\ odule
A | & Z
&-3 O, v 2\
@ 300% _ : |
Greater Co 0y ] = ‘\
' \\
3
N

Bl 25 C-THRU 42 3f 7 #y[51]

7 R AR

- EBFPAMRE S FRNESY AL REIP R BB E 5
CRERTY T LA -

47

y AN



S HB P ERP S AR BT 2T s (GPS) A - FBRIE o pd ok
SREEREY RGP R LS B F FHAIRF R Y

$§‘h&‘@%%ﬂ§’E@%«%‘iiﬁﬁ%%1*’**dﬁﬁﬁb*
2 MR R 4R AT -

= vi‘{i%i Z_ 3"4’%@%%&“"!’%’ R 424 :\FL"\ Fe il A % o

‘l

& BB AR EHTES S0

RS RS R DR ERIIAC S D WG A S AR U2 FF
b oo WIRPN T E A B iR (egresstime) gk 0 P EEEIFERT P R o

ﬁ%ﬁiﬁ-ﬁn E(,J vuﬁj]"} 2 j" I

-~ TR A gy 7 JA(ADSS) R F R T s R P R R D e

3]
])n'%ra,
SO M) RGAT|p B TE R S BT X B SL dT  e E EE AT T
D RLECRBEATRTN EF A BB A INWIEIHEE 98

LR B L S Wl U R

N S SERTE IR o8 fe= R IR Ea i §) oS SRR R Aol R A I
FERY Y RIFE R RS e dpon # i Pl RLE S A S AR g T
s A HAp il g 2l o s et AR ARIE R Gl B KT S % o g
R ik (HEX) 2011 & § F< B a7 THGEs 5, (B 26)[52] - & # 1 4
WrdpAE THEX R E31 2 VB RIEAF PN DGR > TR L2
B § oA EAr LR £ﬁ$°m@&%Lmaﬁﬂ%%‘aywmoﬁﬁ#ﬁnh
Ayl TE B §1N B VBTN B BT > o A BRI B
FHID L 200 o2 B LY PARR kA B PR RA R R E s
w}ﬁuﬁ%&&mﬁ%ﬁ’”v*ﬂﬂiﬂﬁﬁﬁ%’%%@W%%%ﬁ%%&iﬁ°&
o BRROEERBIATRAEN > TEFFPHAL -

48



—MRKK BB ERRAE Bh KPS BE 4%

($#ETETRATAAME RATIRH) WEBEE

- [—
@ b »> > '«"»
KSR - B(E@W KD W5 KPISLIL £ B Resu &.A
EH B EN KERBREER T ENE R
¥ BREAGERIEE
P> BEBERERE 24—
et
€, nEEsIRE I B WEDRS
— EIRBER R 2 A © BUMBYU ST
—f = Y
,(—
TS/ o APPS

Y 27 -

PSR SUS LR BT RSP LR R TR RS R e b
E”ﬁﬁﬁiﬁwﬁﬁﬁ*“;%$ﬁﬁa%a&imﬁaﬁwiiag%m,j@?ﬁf
FEEFEISERIET SN RAEAELEL

Filpbo SRE A FEPAEIE S Y DM R

- ~FEH A AT R A loT A E i IR S A R WFERETET AL
o gL %&&T‘ LRFEEAT E S kst

SO R RHETHEE A R B A RIS AT B 0 U UeiTRE T L iR
AR B RIS AL EBRGTHEBEFIERE 22 {
“,’\'-' ?L —‘—:‘; r‘f’) }\ }%‘ﬁﬁﬁﬁu'—%igj- °

SO MRS EF FEIR VR SRR ARSI A T ppE s
$2 ALEY PR

S RSB LIE S



FED LB BRI BT AT

WA RRIE B P ALT F o B TR G (Mitigation) ;2 BEAEFT L RAL - A L LR
FHTESFFFAGRRN AL RIRARES P AT AL RUEAL VG FE
1945 NFPA76 % & a4 #8471 mml hst, ¢ TG B L Qm g, ozl T4 e
EY O BEBERETHET TAT LOAEET | AR o A RIMERS DL LIFE AL TR
B3] g 47 P £ (Air Sampling Type Detector) » * fide § 3% ‘£ 47 #| % (Aspiration Smoke
Detector System, ASD) » 1 VESDA &% #p v (¢ 5 & k %% % £ g7 [63] - VFSDA # - # A
WRE G F TR B OMAE B ST RPIEL 0 B 27 ST o AREE Y T A
gl HUERIL B 0 F TN A (B A  RYE S A MRS o AT ) SRRl
FEAFERET B O] P B R VR R L i A S ]
VFSDA i i i 3 iz 4] OCCH ~ 2R R 5L ~ B2 R 5L ~ B 223 ok & 5 1
Rodrd CRECCEKA T CAFCE P AR HIE R RATAINEE S AR o
PRFHRG SRS FEREBAR CHEEF T I NERE

-

i

‘
.
:
A o
.

x :‘ 1 j
Rk

Bl 27 VESDA &5 # " %37 & % %[53]

THp p oA pokaEzk (Shimizu Corporation) & 4+ Jwek 6 B & 2 L X g iRl Al ik ¥uFire
Detection@Shimz.Al.evo” » T Fg3% G »cdF B A B A ¢ hk & > 4oB] 28 #7157 00 “X 4R PR]
@Shimz. ALevo” #43Jp & 4 cnfr LA A L La BARF D LN A ERFRF A
WRRERE Y EA AP R EA S TpEF W PR LRI WiEF
BERPDRTOAIGZFE 2 371RE L0 2 SRV Lengf 4 od 2R T E G NI TR F o
AR AL AE AR K- BR R BMens Z R Wk B
Al AR EEAF A L LFRRIFIC TR 30 As TEAERAREN Leh- BRF oA
WL AAT A AL AR RRRIF o TN T OUEE TR AT U SRR P o -

50



PR RPN AFERD U UMY X bR
A

b ,—’E"F 3? i I% 'E' ml§ oL A LLT%{-L ﬁzﬂ;“‘\ ’%&mﬁsb’d %E"&g \f’ﬁ(ﬁ-{"ﬁﬁga_’ﬁg‘:ﬂ_
Ho Bl At A 4 B AR Y A 4 frghicend dE- § R AN Sl T i

SRR SHRAN T R T/

B 28 p 7J\~;F kaE k& 8L R Al Lk 5u“Fire Detection@Shimz.Al.evo™0

R S L IR T B ER g R E R PG
29) > ;%’E} I SRR - S r =37 S A AR RS Al 5 i e ]?E P ¥ § e

S EIRFTARE R -

BA B et LR AL E

> ounn

> oure

% AE R 1R
R 2224 B

BAUFIEA R/ B
B/ A AR

BasR
e fBR

=101 1
&

Bl 29 1A pude s ) 0 IR E-R YR A RS &

51



B R

- AEY R RIEFE R TR LRER TR N RENVE VR E LR
FBFVHEREFHEL 2 LR Ry A A FFEHFEF LN VIR R A4
F 3 VB B LR R A R

S A TMEERE R T o SER SR 2 (g -

8w R R R

VRHFLEORERREIRERFTTESRENE ZAFRIOPNTT A
e &1 (e R IR R A A SRR AL B RFHETRA X 2RI SRR

b
%f;é;gljﬁ\ ,;;\.4\%:-%_,115 —,4;&;13; 3’711?”,5:»‘&«;—}-]:\ T F AR AR A

- PIRETE G R AH AR ERE T ¥V L OEITACE 7 AR TR R PR AL
h
ﬂ_,

Z2pL1iTg 4 g g o

4y
S

fu

CERD TR MR SRR RIS ot IR R & R - R -

BIERBEATY o RS IR E RS 0 B B KR ¢ IR R TR i (7L
A RO RRIERP A S 0 R P R IR EH A T e A T A
AR ABE A EAME U R FRABHRE - KR T FRBERRL THF K
PE LA BAA S MR EEIER A 50000 BIE A S £ MR EEOE R ] 3 500°C
ﬁﬁ%*ﬁﬁ%ﬁ@’i%%gﬁﬁﬁéﬁﬁﬁo%{ﬁaﬁﬁ5m £ 900°C2 ¥ » i % ¢
EAE B G ARDE IR & AP o FEUE A 40 1000 F) 1650°C2 B 0 i ¥ € E & TE
Fog MRITISaEp B A BHA c A BB A RS IBIAFEME T LFOLRBER > ¥ 5
BAEABETM > A B NE LN ERE L NREH DR FETHLAREY Ao 2
AEPIHY ARSI s o MR L HP PR RN IE LRI HE R BHA AR
FEFRS G oo F AR ET PR 0 4oB] 30 1T o

52



Bl 30 # s

G Sl SR AR B A B F S MR B 0 4 Jah 0 B R R B g
ﬂ&’?é@ﬁ?ﬁ%v&ﬁf'avmé@’vﬁﬁﬁﬁﬁms-ﬁ%~ﬂﬁﬁ%ﬁ4ﬁ
SHR S WK - AT KRS SRR > TR F M ol HE £ -

B E AR

- R EARE RN EE R F L RS o bR
SAEFREHT P ARAL 2T PRF TRIERBERE S X0 U E A
Ml eang g glir o

S PERRAT RS AR R PR R R R R R e

LE IR

FERP P BM LB PRGN R RCTFATFERE RS I eI AR K
CE R AESHAR EFE R T | LR SRR ﬂﬁ@%iﬁmﬁ
%éﬁﬁﬁﬁﬁ‘gﬂ‘*%%%@ﬁﬁﬁﬁﬁﬁ,ﬁéa+%ﬁiﬁ Hak o
7Jﬁﬁ%ﬁ;"%%@?%ﬁ°%ﬁ$”$?ﬁ%ﬁﬁﬁé1ﬁﬁw@$ﬁﬁm%@
ool AL F SRS 2 ABE s AR B S EA M R R A T PP %
ﬁ%—?@?%éﬁﬁ&éﬁiﬁﬁxé%a%ﬁﬁ’j*“*%@ R AER o
WRHFED U MR SR e PRE PR B
2 T PoC (Proof of Concept)-PoS (Proof of Service)-PoB (Proof of Business) ; = ;% #& ! ¥ ##F £
Bl AR MR B Y LA (B L) R FER U BRI P ke

A

53



FE= BEYEABESIHK - BECHBREIR R - BABEHHKZZE - BOA

AR SETIRMYIER

=g Z2ERBERZRANEABEN KK B B XM EERSEESE - BEK
™ SISV E A

(373 HHIRIEEE Mt E 2 55

F 3

HENSERE &EERZTt EBDBEMERELE E2HEBEMRE

BA

L3 ) i5 13§, FE

. =V 115 AR RE
) ERA &G o FEEFEHEE -
B8 s 4% il o BHEIBHBHER  ERABEIHN

ﬂé‘@iﬁ#@%g .Egﬂ%%:%ﬁﬁy( % iiiﬁﬂﬁxﬂrﬁ”ﬁﬂ:%
CEEEERMES BRRWANE o gmaTms o EROmNE
ml 5 . BRRHEME
S . BERITRE =

o BiAlEiReE

R ZMEEHES AIRE B E BB KK B
2%

2%

B 3L AFEL VB U MRS B P LA (K5

¢RI 4T

-~ BEY AR AT o MRS BT A B A s 20 % 122 # R e

B el AR AT A MR BR 3 E R R FRBRE

-~ HF

—

F 34 ENEF FBREVANGT  BERY T 0T SRR BT E

BEE TR RERASE YN PRUFBSEENEAFP B SR
1‘?’9’:]‘2‘_0

54



Frd RReHERRESANE

- & AR FHARFHAL

BEFOFFUE PP EFEAPHRERY R B PA N EERP S EIRE ER
WIFERARIH T ¥ FREFFHRFRAEE PP AR T RDT AT ol =
iﬁ%’¢%*ﬁﬂﬂﬁAﬁ%*ﬁv%ﬁ%iﬁﬁ%%ﬁ*%ﬁﬂﬁﬁ%@aﬁﬂ% iz
B P FROREMT AR SE AL P BB AL R A R
Bt g BT S FROMIE G TR PR ol - FEL R FRER
Wﬁﬁ#mﬁm°¢g“ﬁ%mﬂﬁh&£$%$ EEAARE (N o fosd i 2 9) > ;e &
AR BETHFIZFIIZERE REBI VP RBELRESFTF o

B RBEFENp T ERA A > Bl FEY S L g% E KRG

OB PR AR R LN OF R BT TR RET AR g F e
B AA e LR ANFEND AP LB BRI FTAME > 4 AL P RE RFEDNA o
FEJPHEHS FTRARNE RELF FE Ko 2 AR U35 0 3 FEBEROT
Hafrd Xt Qg X 2FEP L LApF iR e RFF CRE AReI#H e o
RSN AR TR 0 dofB A D m\ué%*m’m%%%#’%ﬁﬁ&ﬁ&*’E§¥&§

s § Aluimﬁ4o$ﬁﬁi@ﬁﬁiﬁ%ﬁ’EW@w Fe ) AT IR
%ﬁ%ﬁ\Qixﬁﬁ\%iiﬁﬁéﬁﬁﬁﬁﬂ’@ﬁ%?&ﬂ VIR E D G A Tk

kA~ FB

87 26 p A ibye 2L FFIEREEHED LY UPREY ik DS
(BENRE) RV REORY AEREASF R APET ’%*$£ﬁ~#%?$£*
SO E N RIEE s FERT ?#kﬁﬁﬁﬁa\ﬁm AR 2 S PRERRE

£ TGN *wkkﬁﬁﬁ%ﬁ’ﬁé*&&ﬁﬁ’%*ia\%%ﬁﬁﬁﬁﬂﬁéi

%ﬁﬁm#%’%ﬂﬁé%%ﬁﬁﬁ4ﬁ%¥”’iﬁﬁﬁ%{f&%&?uﬁﬁ’ﬁﬁ—
%«Wﬁﬁmiw‘°%*&l%§§ﬁ%ﬁ§?’Mwéﬁﬁﬁéﬁﬂﬁﬁ%?ﬁ<lﬁ
B ARG ot KT VPUR T TR ARG R REFT RSO -
%Fﬁ“ﬁﬁﬁ4’Mwﬁﬁﬁkapu%%’ﬁ%%ﬁéiﬁﬁ&ﬁ@ﬁﬁﬁo

991555%%ﬁﬁw%$%@%%ﬁ§%amA@ﬁ 3k B E GRS EREEE
BRI DIREFE = F 45 F74c8 ACTS 55 B ICTC» 12 2 ;2 B ENSOSP» @ ERCA
B kAL 2R ADMS B ko B ERS BN A P AR i £ 12

55



s FL LR SRS EitedE i o VHERSA BV U RE T B
FIMRE > oHL0 s FBREER e > BRFENRLAPR c ERCARET A 5 = 50
EB(P IRE L P)URE VG A AU R )RR S 3 0 1R A (- B

R i) PR SUCE) S L S A R - o R P He T B R

KE & e BB4pdLF Fedy o 2 Pfs 820G 30 4 5 2 Srdp 3040 AL AR I R o gt Yo
ERIARIEIRE TR ALY o RAAR LD 0 2 B AR RS 21
FRfe & & S ledpdtt B A K f #3200 e

2
Es

i

AEHTED VD CHERNTANEER G AR LY
- N Ft\.kfr%ifi ﬁ;’( ]K‘

g m BN S B o fanRF AR RF > T 1 ek
FoengeH M ERFFRVIER SR E A F ik W HED VP LB 77
HEM o 2 —;'inm““%'fr:}j:ﬁh' WRHZERA»cF 3> ®2 AF B

N

s

c LAY PRFE LKA ORE Y LT A RREFEN P LR
Wi Al VB AR NI AN R AR o

S BEASTL

dONFEN B RE T FEAEHN B R AR R TAR R A KR
R F o E o d MR LA REEE A ERFER Y LR £ I
éiﬁﬁﬁﬁﬁwww%ﬁ%%ﬁﬁﬁ’%ﬂ?mﬁﬂﬁﬁﬁﬁﬁéao%QWH
‘“‘ﬁmﬁ”ﬂ47$’ﬂmﬁﬁ$f% Y AR 8 RCY I RTE- SN
FEEFEN P kTR gh{oip gt B e ] s o ki dHAp M iF

&ﬁﬁﬁéiﬂ%w’%ﬁﬂlﬁgaﬁiéiﬁf CEBR R P LR

Ed
=3

P

rl
She
Rad
E-)

~
—N
G

BPABXLIEFIE-§ - 7 hE o a AR B EAAEFREKJNFT WL TE L

2

R dﬁﬁ&ﬁﬁ%

o
G
s
hnS)
&
o
4:)
;if
=
g\
}..

Pl

)Z‘K

w

e

R

2

.

oy

ﬁ-:

)

5

=

=

5\

33

RL

=T

‘D’

P

=

F_‘-

L el
R kAT (79 s L ﬂﬁﬁfmgﬁm e o ﬁﬁ@i@ﬁﬁkﬁé&&
Mo TR EFE 1 TT R BEFRN T RAGE 237 AR FEN
Bk bt w G "EEREFET S AP aEY AT AR RS
ERFEPPRE DREN @ Al WppY FEE .

-



F
i

ﬁﬁﬁ%{i%&%iéﬁéiiﬁéﬁi%’%ﬁ@%ﬁ@%?ﬁ%%’%%
o R ARAFERL PR A RASL - BAYpHTAFLE A RN FRE%RA
Flet oo T AAE W‘rﬁ*“'ﬁ Wi o s s R FR MFENET ERPAAL
BEfcF E R & o

-

B 02

S

PO 3HEREF UGBS

SERARFEY VD CPRFE DR RE A PRS2 S B E R RE

%010 AFED VD MR T B2 8T B R R § R 2

i 1Az p - s
LREF e R BIN G 1 AR B E
1 & FpITEDR LR A EMeER 57 IR ST NN
WE st AR A 4T 83 WBRBT CRE
BORE Rk gk
@ HEUzAER IR LHHLRA BN ipmE
2 Qi ¥ Pl L A 9 Wmﬁwpfﬁﬁ@?\
® RIF i&HEz ViEimwFeELz WERET CRE
F 2P B AL
BRE R gk BIp i rAnb E =
3 @ fiiuzEpIY LHEHFY 11 » SRR T
® FEPp U YRR Kd WK EIT SR

He =t kP e

>

- B AR R Ak AR LT B A K # B EF(Roadmap) s 4] e

S

SRR REEAREE B R

BN - X EER o AL
P MG B S Sk RE A g 5 e 7

= ~§2#4%3"\§ﬁi}1 CE R RER ;?}(Roadmap) SHF R R AR RS R
o AT B hE R PR LN LR Y 2 B RE F R § RFINF T L

BRERG ) DRI AP E B LRI S %

57



Pz B-HhREERNERHBALER

bR FREFED U CPHEP DE BRI 2 B S A  Fe R E
1IIFFEP > BRRABNE RS 1%%3"\[1@@?;; %&irﬁw\ﬁﬁ’“iﬁﬂ A K E FB
(Roadmap) £ L] Kz i (733 Eik € M- 2 € & RUEEREFB L A DK §RFT
mEEART }?B‘*F'“’T’T*“5’*BOE?f“Lli%EF?\%?"“ﬁpigég

BEyey LH R FE F R g SHRAN AFED VD O M ENE T ARE A 17
LA AL D A kB ERI(Roadmap) & B v > hidhs g7 T2 AR F 0 A
Ep vy Lt 8% w4

(RN AR - S e AR NN =4t § ﬁ%<uﬁﬁﬁﬁ*’ﬁ*’1%iE*H
N3~ VEER S N2 YR REREF RETIP LR L. /T;&,gkﬁ@g;ﬂ#;,ﬁ
BB AT E A e AT B AR 0 ¢ 38

N R Y- mmmra,%@mﬁaﬁﬁu1ﬁwgﬁa%ﬁi?;éﬁﬂﬁ—

o s BEBZa i 8 3 AFRFESALFTED VP LPHNEE f o

SO TR A RRBEGE & IS o FIRZ A T 0 2000 E 150 ks
BEL HARIT A B 0 & H 42010 # 15 0 ReEd FARTOL MY 0 AR B

=

SFTAEE T L AHELZAEP I LPREF RV E AR

SOFE I EE T EST | @ FEEZASR VR AREF TR ST L
A ']J_}_T’-Léi’égrgf’-i AELo b/ T > BA 33Tk SLes /ﬂ [# g—iﬁ H ok Bide b

I

(i

m

s %o g Hu loT ~ BIM ~ BigData ~ Al ~ 5G ~ Cloud/Edge Computing % #7 3t 5

¥ ¢ 1= (Property Management, PM) » A7 &E2Z A% > ~ 5 »of T L
L
|
Rdk o 2 THHEZEH | F R 207 G o

MR A AP REE RO G REN FRNEAF T T RS ART ) RELE
P rp R FE TABEp N 8 T p R R ARFEZ AR RAE TR 0 R4p
AR AT ARUTAAGAFIARSER > g d i it Appiplii gy
LR FEFR Y F N GHAAT 2 o0 X 2 g iR Rle TV LR E (Fire Alarm
System, FAS) 2 i B Eidedrd] s s> & E2AF E R en- B3 55 MAETFE ot

W

- EAGHA T (R CTHY R AR FE) KA s L
B A I

i LR G EHE VRS S e S W o R
58



S FEEARGREAR T LR BRPT ORI A B A VT &eh
A - R R E

DiFARE CFECEELEFFRE ARG

SRS K AL RS G o § L A PR BRI 2 AT
&2

DiEAF g VR PR BRI AR R R

BFBARP AR CPREF LRI ¢ 5y L9373 50 syt d o 2
PRI F RS AP AR AT B

MBS GALAER 0 NERTVRIFFENGD o d FLEINE jA B R H A
[Z2F 3 F A A R R & TR FRE TR R T 2 B Y R BRSO
WEALFrED D KPR EBRE R W 2 RRF ] P R
FTHALEELFTHL TS5 - F RAPAFEp A CABFEART 2 pHAEY -8 R
PELD R R R B c SEEAND VD CPRE R R A e R
o R IFED VI AP HE N E R 2 B AR (AoB] 12) o 3w ARk
KBRS ASRM A ZHERP (FRLT52F Rp I FEp I S HME
HATRF KB ) > NEEERPPFERY ZHBRNEAFECFEY L LAER
* 24 (4e®l 32)

TR RERE ST

59



EiEA BB [ SRS ]

BEE518%%

3

BEPAPXRRFE  (mmamns )
A

WHRERE - BRESR

o EHIBIE

o EEYRHIKEE
o FREMBIGIKMERE
4 XEPEEZD

L i;&nlu

o RIH[LREL

|

L— o mkzmst L— o HpER
o KM SR
o HHERE =127
o MEINE

| | ;

[ gEDSH } xmms | [ memwg ) !
1 1
1

KKTFEE R o=
W) L. coTv BB L. fm A

o EE (% o HIRECHIER o HH=EA

Bl 32 AP E FED LD UHFHREY Ei

BURINTEAED V CHEBEMERLNITZE B Y LD 5 UEFED L LAES
FRPER CRHRFTAELEIPEY YR Al D s B4R @A EsIF 0L
Fj‘ T RABENEREES SFEASH L '\?F‘g:ﬁ SNAL P EA /a4 8B R TN

4T R E FEG e 1w RS

SRR VTR TS R PR T 0 B i fede g v

CERPE RN TR U IR 0 RS

Iy

BEhBEFOFFHOHBER T XD RNER o FwE T P B ARSI Y H o &
PR BRI

- SFEND FEERIA TR s RS AL FE YR ek G
R DAHERREIBE AL FNER S

60



SR REL Sl RFRRIBHNE LA SRR PN HE S o BGEY
ZRME -ERAFER oS 2T VEL CRBFY O FAAFERY 0
NFFRLEFAF - EF cRRIFALLFER A > FFAEFTHBE > - &
U EA A

SULRRACE A A KT R R RO e B U

Il

B LA A SETEEROMERERE T FARCEFL > B HLGR
Wi PFIE T3 4F > WA T EER

f=q

CPmRd Rk RS RB BRAFTORESEL S RFTEGE > VROR
BREPT . JoHEL P AR £ TR VB 2 AT
NEFHENLE > AL 5 A RA TG

ﬁ\g@? ?gbﬁmﬁﬁﬁimJﬁﬂ%ﬁﬁwaaﬁﬁjﬁ@ﬁgiﬂkgl

» TR R EE FpEie i L

%?é%“i%ﬁ@?f””“e%%#’éi AFRRIEESIVERPE 22

N R RBEERFT L FRATEF 2SS ERGR RS F LR T kR
W E R Rk A

&~
’

ERATED VD KPP 0 B R ARRIE XD () W)~ L
B)RpEEEA ISR SR F TR S Sz R
EE Y S MAERE > BB %maﬁﬁ»%@%%ﬁ@@%ﬁﬁ»uﬁw
agﬁmﬁ A o

PEEARR FUR B RO B X TR B RE T B

-~ #ﬁ%wwwm%#wﬁﬁmﬁ@%’ﬁ%%%ﬁgé’%ﬂﬁﬁﬁﬁ\@%
FoORBMO AL BPREAELE AL mER Y AR FR e
.

SO TEXFFTAGRNE MEE A AT ROEE RUFFTAELS > VRE T R
REREE R UEEAFTREY IHEE > o RF RPN FASOT
HREF L KRG D Kk o

61



CHRE PR GREE S AEF Y H o BAE O ARPTEFEL -

P o4 REF AR RHR AR

FoHRFE L RN EEHED VP AP HMERRE R FE LR A2 A RHH
EAZTHFEp I CHFEARRSEE LA LW BT ARE VR E S

B2% 2 FAL w2 P BRI o s WS E R RS

e

-H
d}

- NS PASEIRREY S0 VREVGIES

\

CRASAREHEY App 2B EET AP HEHEZ RN FEFHARSE o FE
Line jsu-enduser i@ * = i » » 7 {H AR STRBPREFT TR > & RiFHEE

AN R EE it

i

o RBARLVELR T YREFED Ly PR

(%]
/

EHEUHUA R TR R R TEPRE L BAT PR

Ao BARE IR EFTARDTEAL FIRIBERIRBR P T
=

S VHECCTVEALIFE N i AEY > 28 Line p A 4%
() ST Rl poict ~ BB RRE R

(2) AL bldr LA AF MARBLREE > FEAHFLEN

(2) AT F R FHREN - d B p AN T

(F) CZ84 > Adwiper s k0 ¢ PR E s AIFER 0 A RD
1R B App o BT RS S mE S H O UERE R e,

ﬁ%%ﬂﬁ’”iﬁ%&%ﬁﬁﬁﬁﬁ?

62



Lo ERIAFE e RE - § TS AMES AT S K R R re g
SREIR 637 RIRE ERT OB ASRERE %ULiﬁﬁ 4

IR %@gt@ mﬁﬁﬁ(\uﬂﬂﬂ HAREE L FE LWL IR

I

N VEJE R BTk REEE AT b J4oiE AR 5% 259 iEp P s 0 1R

fn

LRSI PR AR BEIEY 192-1 (5P UEE A RELEITEYE 0 TSR
Ep vy R ITTARP
e s FECASAATRE-RFAEFIRR LA ABedar Apsge
Ft i - R RBEEE A ReR 2 2 AR AR LA L B SR RKE
PR HREIELEMIE RGN AST MEE R A P BV A
Bt gd A EREER BT D R RIRE -

BEIAER R B R B R et R 7L 5

- AR PRE R VEER ERF p SRR AR N A RERE G R
#<

\

VEEE App LB A Line i A HRATHLPMEE
FEA LR R TR 2

) FERLE R (7T F L

[
e
—\‘\
o

\
&

W

CHED U SRR SRR

B FIRP SO Rt i A RET VR DL A GG ORI E R U PR

W
=y
;e

2 R A R A
FEIHLRE SR EFS S A RHEHR B LA LR RYEFED LY
k%‘irﬁi U M ERZEE L g;%iﬁﬁ’rﬁ’ﬁ;&, TLEE DFCY ’;?Iﬁafiélﬁff?‘){'f},@? 7
SHAA U E S i TR 0 2 X 2R RA A TR ¥ o R

PO pE
?%ﬁ%ﬁQ%ﬁﬁﬁpfﬁﬁﬁﬂﬂg BB At T B e 0 1R 4

WED P AR D HHR AT T A B R T PR LG

63



AESAHIPEREERFGF AP NET RESUIFIBPREAEI AL H
BH RRRFEEHG  FReE T P B ERE S o b TR SE & NSRS R

Jin

Iq

NB

N

CVER ARk B AT (BIM)F £ Y s P R AL
%

W2 A g @A R > ] AR A R Bagd? BBERITHE
FLHEE 4 U(SCDA) S L F AL 4% > 37 B @i (7 4 1 28 X LF AR

WEAR AR R E AR B PHRLR DAL 0 TR AT
FANZ EEFE HNRG REREAALFREN LA AR EF I FRE
B R

BT 0 F AR AR TR AL BB R ESCS Xal R EAR
Yo U R FE g‘f?‘

Frm e 3 EEEY > AR AT BE
I watp B+ o

‘&\

BAEH TR 2 FEEE 0 2 B A2 AP MY 4 T M AERE o ER A E M
GEFITFF IR B RIS Fa kD > B PO oo

b
ﬁ}
>§:\-

AAF BTN LA RN — 4R o B AR T A ?'@iﬁ’* el 7 Apl 0 EREE

FERHA %%"ff‘"‘{r&rﬁ é] <M NP 2 DESIA R kT VIR LR LR
T2 R iR R R
Skt IETEL ?]L"‘«Jf"%%i\’ﬁ{&lfgf%f%)\ y 2% #"ﬁi\'{/ﬂ]‘f LR 7

gHE R AF - MFLL > FILRLARFET RY £ 3 W AR E R s
CESLE RS-SRS b B SEI TS )

Fem g i R LR BETRF LR o U HIEP A SRR s M E L8
PAME > RFHFFRERRE LR S & RAIA - Ll ® 2040 0 A 2T
PHEET  ARRERPEFTA LAREE A WT I AP L o F TP

BAGEE ~ RIS AR kA F Afad 0 DRAIET 6

AP A LR ’4ﬁ¥¢*%°ﬁﬁ%hv % 2B MR

W&%%;ﬁﬁ’A@éﬁéﬁaﬁiy §O0 R 4w el e i W B TR
@fﬁﬁ’ﬁ$¥4?ﬂiﬁ»?%%?o

(2) BEFERGEIBCEZEPHTE  THEIBRFRFE LG P 2
RS PR A AR P LA GRS JE R b
64



LGP v F e BARIGEL RiEE D Flase jARARGEL R P2
Fwe = eI T @ ﬂf}‘m%dﬂ,z fed HRIFF 8L AFEYE- =
FIHE -

Lo gl A ;’jﬁigﬁméﬁi—ﬂjU$igﬁﬂ@¥ﬁa S AR

o ThpE L %Zﬁmwéﬁf’*n % wwmﬂiﬁiﬁii’
””%f%ﬂﬁﬁ*ﬁ%w FAARHE RG] AR AR R EA T P2

ﬁikﬁ“ﬁ%iéiﬁﬁ’; whi@“%ﬁj’ﬁiﬁéiJ’ ¥
2R EREEB RS o BRI R4 EE RG] H P D EEN G
BIHENPAFIFAFLL o

- BB TR EARY o RERRAMEREL LR 2 A5 R A ¥
iﬁﬁ%o%?%i%{%%ﬂ%%ﬁ’%i?%iﬂ%%ﬁiﬁﬂ’#ﬁ W 5] B

FEAAFE DB HPTARM I £ 300 RIA S A £ PR TR
PR EFEARFAERWAT - BFRAXE DI >eP AT IHT 24
Flazke XK 2 AR AL B E AR E AL

Lo AEEEREEIS TR S SRR B B A B S iR
W e F R R AR A P - M PR TRG T 0 T A B
SR AR E T RBREAS > A L A2 HBRRRE - HEDET HRE
§F I 0 FR FEGP OETE R 2 FRF R S A B vﬁf,ﬂﬁfﬁ,iﬁ
g%ﬁ%ﬁﬁgﬁﬁﬁ%’ﬁtﬁﬁéﬁﬁmﬂm%ﬂﬁﬂgi**ﬁﬁ°

~ ﬂﬁ@aﬁ.#a%%ﬁ%%wﬂwn?%’méhm%ﬁ#¢r ERERTECS
Lo A MR R DR L RS 0 G - BE m RS LR
AP TN E LR R MRS R F e e F AR 0 L4 0%
APy e I SRR S R T

I

Lo WTREIS o BRSO TR MR T IR TR e
BREFERI L PRSP ASEd AEBE R FRPRLETRE
BB+ BT F 1 RN ST R RP R ERE BRI ERG
Lo R VTR

L EIN ER S R E R SIS SO

65



0

P ICT AL P AL Als
ARGl o AR LR F

FE R ERERE S E PR T

HEDP VD XA HAFREZIRATH T LFLER?
B ED Y CAREMAER T FIPEE R E
i “'E{_“I}E’ °

MR 2R A W

Eh—
St

T AT 1 AR Bk sk
bR BT KT 2T PR

FRIBE 2 B NRERA

s ERE g
FAFEAFREEY > FE

RAIR G BRE 0T B S B A BT Blo S R HUER S A F AP

FEFFEFILPRERE > LE

B A LT RGF TS PR TEIETE

DEY TEEREE S R e S e Ve Pt R IR

gov f‘?'li‘ﬁr‘?'—l% P AR TR

FAoiw @ ® o F BGER R T R R A

B MEMAEE B o A R TR BT R 2 S B

BARY N rRE%E

4 6 R A

66



P IR FEP IR UHERMERFE R FE MR EE
$-8% FraERELPE

Arms i *?’uk%ﬂ? N ARSAE R Ty Re S S i A
oAz g = 2 ﬂﬁﬁ Pacis > L AEHBIP HEHAFELR W«jﬂﬁ?%&éﬁmﬁ
ZﬁﬂﬁﬁﬂWP% BRI R RN B BRI AR F B T R BRI IR

2 ABRFEFR D THERP B REF U RFEFRRNE PR AFRIRN F R
EAlp tp e PR o4 T R), ~ TRPMER), ~ TREG L), 2577
Fe o RPN FEP AT

-~ xwm (B D AEAISAR Y ICT P 5 i FF (R )R+ a0 > i S P EFR T
%ﬁ’ﬂ&ﬁﬁﬁﬁéﬁﬁﬁwﬁﬁ’%ui?ﬁﬁﬁwﬂb%ﬁﬁ°”£@ﬁ|CTﬁ
B AR RIT AL S WA YT T R D AT R
A ﬁ f%«‘ °

S RP(RCR) T ICT A AT A L FE T gl A | R it

TR gL

Ji

CREGR) L AREERE T 2

R EE R FEA L R B FAE 0 B o

A A TR HESRIATE A U AR B AR S T B A R T2 2
Fre 3 RIIFEAD VP LA FIEIPTE 67 LA SRS BRI A @ poFeie s
ﬁﬁﬁ%\&ﬁﬁ@i*ﬁﬁﬁ&ﬁ’j@@$%ﬁiﬂ@%%13%ﬁ’ﬂ%6?@13
PRET E S HAHATE ) F 5 AR AR R 2 BT AR AR AR L

KL HEERET

el M«
4

e S R

Fo8 FEP I XPENERFAET P HEREYE

EREARMALRENFEEFEP VD CHEFEZFE > A EREF R L
B> Z&i&T SWOT 247 M1 f2p A ARA LFEEFEAUR L L2 fMFEH Y 2 Bf
(Strength)£2 ¥ 4 (Weakness) > 11 2 #h 3R3E 5 ¥ 2 % ¢ (Opportunity)£2 = 4+ (Threat) » 12 3% i A %

67



BARMP T2 BRI E  FEFEAP A L2 e BLP  ARHL FH
FB o g SWOT A7 % 4rd 11997 » AR B 5 BotiEd sT R B2 L X &
G AR T ICT i 4 M2 B R ehsi- o FR S PP LA AR
AFEpPAP IR ELRARE V- 25 > AREL X EFALT RBLEARTE
PRV E S ARATEFEYNLFZRNEFELR A DT L F g Ak 482
PAREAFHUFED LD PR GRS AT S FH AL (ERARES L b
FILES) TEEARTEUP VD CHILBEERY T2 o A EFEL » AL
20 R E G AR e RIP R A E e e g g o B
MEAFED OV R 2 RARM AR H2 kg F

EEEG GO ARG FERE R T BN ED VD AP REERE
MARPAERH IS L EE P AFFLAEARETE TAAMEFHFEFER L
o il HOIE i 0 M Y R R LA AR A ARG BAED OV L2 7
FIFI % 5 e S P AT FRRE @‘HiW?ﬁ7w¢$”%ﬁ%J
P2 g o HWINARS FRANPGTE 2 RBEFR V- e LY Rpd FE N
BBE™ &~ 307 R X R A e B F 20 AR A E TR M A2 4 B~ A
R B @ P D FE o e

68



2 1l MpfadEArEp Y L7 2 SWOT 445

FAKR G AP E R

&4 (Strength) 7 4 (Weakness)

1-@P%$%%%wTﬁW*F%&duM"Bﬁwwww%%j%?*ﬁ%%?gw
42 @mgaﬁwﬁﬁﬂéﬁ” OB B R LA %a%ﬁ%o%
BHEPAF LKA AR EREY LG 'ﬁ» pUo B R i%“iflﬁ'l‘ A FI A R 8RR

%l[‘ o 3" o
2. ST R AR L TR L LR @ﬁ?%ﬁkﬁ%ﬁﬁ&@ﬁ%&’%@®
HoFHAAFEFENAP L2 FEH HEAAUSPF AL A M EL A S
f(ﬂﬁ:o ;%Eb,;,;ikt—%’\]xﬁl\xénb\fi’gglﬁ'j‘\.{1[—' )
3. HEXFEB Y x%‘%ﬁt”’iﬁ‘ Sl E R B B R RN S -

TR PR GFFESF O RR NEEFLT 1& BN ICT S g A 4 222 A L p &
o A FRES LT AAMATIEL > 53 ZBPAISPRI RE M R
/)J]Kf H o T RS rd]’y‘gpmrle’?\'mﬁ * PR o %’;’@\%@L%{é‘,ﬁjiu e EJ«}E/Z)‘
WE L HF2ZAA S TP BEFE F#%f:':‘r‘*ii%f%%iﬁﬁt%ﬁ‘"o
ARV SF =S SR CF- U GRS AR 4, BPR B CEHRERF S FRI] > AN
4. ﬁ%ﬁ’ﬁk%ﬁ?#ﬁ&@%?é“’ﬂ A HTF o i PR 2 FLE e
SR P R A I E R e g #7&5.a%ﬂ@mg@g;m;i1%ﬁf @ B
o FHA - KL X EER L EN AFEATRSEFE R LEA KD S 88
F m,éégu o Jopt s A e B2 ﬁz,m Fﬁg;}i,ﬁ&r7 ﬁgrﬂb , { £
5. o7 JA UL EZ AL RERFH  MRPHEIZLE-
WP AR 0 LA oAt 0
s Peg A S BT D & 2 4
6. ATHN HEL I RB L4 o

# ¢ (Opportunity) ® % (Threat)

1 d 2@tz REs 2% VUL 2R ReRi S8 E2 £ 2 5D LR
mﬁ’waiér@i.¢1¢‘ﬁﬁﬁw MyAT PR B 0 G AR g O o BT iR F
VB Ot R T 2 B RS . AR B R AN A P Ap
2. R P A PHTIR AL o B FiEE PR L N Pﬁ“"iﬁl”fﬁi‘#}»”’k%‘l °
WED L RIS 2 B K} ﬁ‘iﬁﬂﬁiiﬁ<m§iﬁmﬁA%£
FI3 2skAp M D H2 2 K o 25 AH S FED FRP - L heor kL D
3. Fhr A B HEUSAET > REFER  FF §FLEDREL
ERABLYE L/ﬁl‘/#)‘ Ao bR A8 FP R AESETENRLNLE SRS
FER N LA R - W Mzémmgﬁwxé’uﬁ%
Flas(mMBEms) 2 eREr Ay L2
L2 {RBEFTEID VHIAEFFE2Z
e

=

N

sy
F1

N\
A

SAYTREN G HFED OV PR Y R 2 B AP R L B RAHARF P
WAPM AL S RER 3B F 34002 £ 1204 122 PR 0 E T %
Wiz T xw (), ~ TRUPFER), ~ TREMB), =B w700 Artia !

69



PlACSERTRE AT X A B RSP E S 2R bl f 1 FE S R

BEs R S RS E A B AR E > RA N A ke B0 LT a2 FEY AR

B AT $)=> FHA/88 - BPeFs &

< 9&@ REGAD)D LE>VHAEZ R LT

-~

K B Ko A )

— O FEXKEZERMS

o HAXKFERB/A
INEFEE

— O KEZERMSE
* EEA/BEHX
o BHKE

— O BEERSE
* HAL AT
o HGEH M

HRES RS H

— O 2HXAXIRALE

° HEHUABMBRLRY
— O B E3RHRE

o BEERHMKEME
— 0O HBBPEFIEE

* EEimEEdd e

X L%

O #Er AT BHBER

O Boml&ss X #A2F1L
O X% 547 fLE w1t
O A% EBEEA
O X%k

O KERESH ALY Z2F

Bl 33 W (fF )& i (Gh )M AEPNHE i )

70



KAl

o B XHWEEN B
o HHAEMNE
(& A/ 5 AT K
Z2HE)
o A%

— BERRKTH
O R Xt
o BB AEAK

(B53%)
KE(GRE)
I I
1 |
I |
FH L% L XEERs Y | KRR
1 I
T— = I
:?é;ﬁﬁ& | TS @R - AmAE2
. : O Assskmmre | O F2RE
* THEFTHMHMROES | ' o BB 4EY
o RHFNERAZABM | — FTEXE GReER) | AR B/ AL
|
— KR AH : O Axsdsssy || O #WHEE
O &A% ! e kRS TR
: .
I I
I I
I |
I I
' I
! !
1

B 34 P (3 ) B AR TR 2 )

71



% 12 SFER VB SR MA T AR M

UBPRLIE Y SR S G

- Kan’(]‘f k)#prﬁglﬂwvﬁt'g\('l“%“‘ A #Bﬁ’g

FHP 3 E ek 13977 o)

AL: o A RLAE T L0 VA & 4 R S I

A2 G LRI RR R BN 2 S g R ESER k(] 35)
A3 : R BV e B AL E 4 (W 36) ;

A4 ATEANL R R B B ARG TR LB 2

A5 AFEA L FFEE RS2 5 £ R R R (R 36)

A6 : &R Rl pgDT\@ﬁiwﬁﬁﬁl%ﬁ

72

TR KR A H
oI 7§ 2 30 4
LErFEAL2FECTHLVED & ERE AR PIRR VNV
2.5 LW A e R B N 2 B T L 0 Rl L EIEAR f V|
A | SIFRIEHH S L U BRTARPBEA v |
8 AR R R B A S TR Ly Ll ey | V|
PO Toggas o meeaiie s £ mgilen VY
6.5 & B RIFAFL TP 3D FAWHES F K v
7o RS SRS B HE R B 2 Y 2 O V|V
L2 AT AHABIMYE » 7 L fr k2 7 g \
B Do e s v R R S E 4 V|
(;f)3@@@@@%&%&*%ﬁﬁﬁ@iW%ﬁ%?ﬂﬁﬁ \ \
ARPIEBHHA TR 2 2R Vo v
C.
L (LT RTASHEEST 2EELEY VN
(3 3)
S8 PR icpRYNEFY%E
A SRR FED VB M S B TR E 2 L TR 0 R




:;;jf,_ ﬁff\/ v l\)flj»t\léa}r#t/fr‘lirj * G 7{?“11,[3;‘ fit-

TN AR SRS PRI B Wt > k(B 36) o

REZ B/ S4TH

=
w
ol
it
N
g
7&!-
-
gy
%

LS RS R SN S ERS N

::2::mm:m ; ‘ /
- 7,
FK R + z—j + /4\@

: — WG

H— BHRWERE

S A EEEN ATEE ggﬁﬁgglgg <

B 36 $EA - ZAFFAEAIFELE LAz pd M L EF SRRl

73



13 $w(B )M T HAEE Y 2 %

FAKR G AP E R

WE | Ay L

Al [T EAR 2 PR ?M&Eg.
5?%@ 2Rk % ° ’}5* m’\ AL, m%{#&ﬁg}ﬂﬁmc;ﬁp‘(gﬁ BEE B ;\a% RN

B ESRE AR ?%%ﬁ :j]
P ° /J~ —j’)\ %&'3*;7 3’5&,%/?1 ﬁl,y\-ﬁ% ’%ny‘btj}:g:ro

iR e B e
§ = &R %ﬁg

¢ THAEMERAVTERMFLLRAIFEVEICRPLES

o AAFEFMAMARTE BB RN R 2 RE A L1
TR PBE VR TR o pl s
Fw IR N EIEp

° "\ﬁ-‘affft ,;3*20

° DRAFBEAHRPEFEEET -
A2 (B L& B Hrmy |- eGP A%
BHFE2 58 | aﬁ@@ o \amﬂuvmﬁ%%w*?bﬂmmwaméi
LARCRCIFIIC IR 3 B FERRIRL K A TR T AL R FE L LA AR
AR 4%%45$&$ﬁiiﬁﬂ~’Hﬁkﬁkﬁﬁidﬁﬁxﬁao

FETHERS OLVERRS G L AL AE 2 kAiEap
L o

- EpP K@ P

] P A '—f}-ﬁp’ﬁ‘\;é,;‘]ﬁ’\g e *:”T'; L3, Fie
M s E AR Y U ERABER AR 2 5 5 .

A3 HERIBrE AL |5 BT XEEP
ﬁwﬁﬁiéﬁg_ o BHEHMNLENPCRE AV UF L LR GRS

RS AT R LT

Sz ETPHP IR

23 (1) @ TRE (2)
FiAEBE P RS (4)

s

é"‘g '73—&_}5_ /J -/L4(3) ’Eﬁ—%’ ]g /P
IR gD o F = e | ﬁfryio

A4 P EA YRR (¥ - ERY SRR
Er ey N s A T o A hARBHGG VIR E R VREAE B e LR s
F TR LA RN AR
rl IRl * EW&***@@M\k@%ﬁﬁmﬁtéﬁ%wiiﬁé
B2 L RNERN A BTER VG LEE G -

S - EIpY A K P
o FHLRGRERELFGNTHEIER VG CERFEREL
BT B PIRRE o

74




SEEEPHF
B R 2 WX
i

%013 KA (B Q)M L AR Y A S ()
AT TR
A5 FEA A A - EIFEH XK
EEHI2 5 e RN-PEEZATEUS LLMBES EH R GG B
R R e i FEIE AR R R
B o RWEIAREN A PR RIRE [ TSEEE L BFEEE D
ﬁu’ﬁﬁ“ REAATENESAD VLR kS
- ETpHp L&A
o BE I ERRIREMN G FIET RS R RERE T
¢ REFR R RE G d S
A6 | LR RIBHE (B EH AP
23 P3DEE [0 T EMRRBRRLPET - SR EDEHE FELL IH
W s LA RIS A RAEMEEREAF R F LY
ﬁ%i’ﬁﬁﬂﬁﬁﬁyﬁTéi LRI RARRE G P B
For b B H5I A PRR A G TR AE el o a2
gﬁ&ﬂgkgﬂﬁwﬁﬁ ERERY 0T FERREL 23
PE Y wi- Hw AR i R
AT | o o By - EFRH A K P

o ERZEAP BT RS PIFR B IRET 2 F

S FIpH A KD

o R AWERPERE 2 B e

Sv EFRH L KIEP

o FEHBPRERE > MEFHSR D

CPE(RR)APMA L A (R5L% B ApBE S

Bl:2ZAF M
B2 :
B3:

B4 :

FHP = 4ok 14977 o)

A BIM)#E > B L o ks Ty (B 37)

ORI R I L LIRS E A
3 HE SR P BE L R AR
EREWHESTEL2EE (B 39)

L TR TR A () 39)

75




FHED VI LB AR B RG22 T

How Unmanned Life's system works

////////

+ Real-time images
« Thermal imaging
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