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” *ll’ I The commercial drone
market is forecast to reach
. I I I in 2022

More than commercial drones

7
will be shipped in
620,000 =7 i
, increase on 2016 -ll

Rest of world

More than 50% of revenues will
come from the USA and China

of all drones shipped in 2022
will be priced under $2,000

but they will generate just 13%
of revenues

F 4L %R o https://www.interactanalysis.com/drone-market-2022-predictions/
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of all drones shipped in 2022
will be priced under $2,000

but they will generate just 13%
of revenues

Although almost

non-existent today,

more than

12,000

fully autonomous drones
will be shipped in 2022
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369

Agriculture

Delivery &
Logistics

110+

Polico & Fire

Find out more about the latest Interact Analysis report on the

commercial drone / UAV industry: www.interactanalysis.com

DJI held more than 50% share of the
market in 2016 - more than double
the next five suppliers combined

Tremendous growth forecast
for all applications, but media
& entertainment lags

103«

Building
Ins pacticn

126+

Oil & Gas

584

Tratfic Monitoring

i I

59«

Construction

102+

Power Lines

54+

Environmental
Monitoring

\g O %

Mining

Ronewable Energy

78%

Disastor
Response

81«

Transportation

16+

Media &
Entertainment

Public Land
Management

4L %R o https://www.interactanalysis.com/drone-market-2022-predictions/
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Nation will move faster, fly higher, and soar proudly toward the next great chapter of

American aviation.” 7% T o

UAS Integration Pilot Program White House
Fact Sheet

® uas-integration-pilot-program-fact-sheet.pdf
THE WHITE HOUSE
WASHINGTON
PRESIDENT DONALD J]. TRUMP IS MAKING AMERICAN AVIATION GREAT AGAIN

“"Our Nation will move faster, fly higher, and soar proudly toward the next great chapter
of American aviation.”
- President Donald J. Trump

4L %R o https://www.transportation.gov/briefing-room/uas-integration-pilot-program-white-house-fact-sheet

8 5 UAS Integration Pilot Program White House Fact Sheet

Bﬁ;&fﬁ—ﬁjpﬂﬁZOZZﬁﬁAﬁﬁﬁa%’Tnﬁql F2018 £ & * > L fF 3
,ﬁ@}i%*ﬂ 2020& _,_;\;_‘_‘f‘;llﬁ F\ EF*”J\B*%_’EI@%F?*F“'L@
RE FRE LG A o

& ... ey 2 =
2 Peprrxy  NE @TED
’ Ministry of Economy, Trade and Industry ‘_..‘a&
—— =] %1%%35)\
BixEE B

kil

Bl6 pAmAisd Fiadiphf 8

FHAEAWZRAPEN > FR TR Z P ALSYA 2015 & B 402 1
FE AR B YFE A AR A L2 pSira A PR TR % 202018
F40 3Pz B 2018 F 40 25 p AR T o (TR 3 2019
EFO6P 10pHE A stz | % 99i%52 93 % 99152 19% % 11852 1 %
% 118152 3> p 2020 # 3 % 31 p {7 o

1. p#
2015 # 47 22 p b= - 303 g aiRshanm A WYL 0
6



FERETE A WAk S AR R B A I B A A
S ooiesldep AR ALMR P ARE N 2015 £ 9 ‘a@a\wm; %
(Civil Aeronautics Law ) i & % » #2015 & 12 % 10 pr ;84 250 H ¢

ERFE TR EY Ao HEABOTAF- P
REORE A B - F T LS L e AR E

2. 3R
2 R B 2R En B (Federal Aviation Administration * FAA ) ** 2016 &
6 H A AlE A #5 ¥ EE:’_*\HH Part 107 ( Small Unmanned Aircraft Rule PART

107-) > fi /] 3l A 2 HiFR4 o

3. "M

st 2k (EASA) 72019 & 6 % 11 p 3% 7 VB>t & A 48
ﬁﬁwﬁﬁaézﬁgﬁﬁ%%QMW%S € 7w A 2019/947 0 i FE
TR RPN R A AREY % 2 oF G

FoOAOREREAPRGFIL LAERRFBAL R IR L - > blder &
% g A A H(HCA) 2010 £ B 4o 3] = 5 @ A BRIEY o T8 EyHEis
FEATHEPZART eR  Ebid SHFREAPBNERAFRT - 7 ML
%kﬂéﬁ?@ﬁéiﬁkﬁiwﬁﬁ*%WW%’F“B*ﬁ&ﬁi4ﬁ
ﬁéﬁ‘%%ﬁ#ﬁmFW?ﬁﬂﬁﬁjui* LR R R E S S 3N
BABEFRERAPERIRRT L -

7@..\N%* il N U REN
, ufk,f} 7 :T- . i ‘é— \Hb
ol _ mmézg - :

e - = T el i P

t( hlg\

z\h_

AL %k ¢ https:/fyens.dk/artikel/beldringe-usa-ambassad%C3%B8r-ser-p%C3%A5-droner-i-lufthavn#slide0

B 7 2+ xS 3 (HCA)



https://fyens.dk/artikel/beldringe-usa-ambassad%C3%B8r-ser-p%C3%A5-droner-i-lufthavn#slide0

RY TR~ T —JUR

|AMZERTIUT
onEa
SR

F 4L %/ © http://ayarieshon.hatenablog.com/entry/2018/03/21/215506

B8 465 B F 4 RIS

F 4L %R ¢ https://motivistjapan.com/2016/04/automated-drones-in-japan/

USSR R

gd mE RERFFLEZRPDERT 00 £ - P FALERTS TfiRA
Bog AR PR (KRR ABAEERGERY > i BREF ERK o

8


http://ayarieshon.hatenablog.com/entry/2018/03/21/215506

FaBp 2015 EApE A AR AT ILER > MR A Y Y FRFY
FoomAFALUEEAPE TS H2020 £ 37 31 pBELFE 0 B R
FORRE AP B2 BAPRESE T R R oY LEEAR
R SR IE- SRR X3 SF e N S AR A

ARA LS EE IR ER > ARE A BE B RIE LT R
B LY B R A WAL AL R 6L AL Tl SR ST
e &%‘é%a‘mﬁ@lf‘ﬂﬁﬂ*\@ﬂﬁ‘%ﬁi Eaws #ERH
B AR 3 R RS EE R SRF AT {17 B A b
Bh A ﬂﬂﬁ‘—@ﬁi‘c——ﬁ’? 4..'1§z?apé.ﬁé% » kL PR



10



Pz AREABARAGBE R R 2 R
#

HARB T 5 Aap 3T 7 A 5 R
f‘ﬁ@ﬁ%] TE B AE W E 2020 & AR A HGE T
hOREL R T R R A A A FREEIRIEEE

VAR ETFIE R A PR R A EAL S £ 30 80 Tha A g
Fﬁwﬁwp&ﬂ*%mﬁﬁiﬁ’i‘5”6Béfzﬁ%ﬁﬁiﬁﬁ’vd

»:‘T%lir#‘/\l«};&%i;}ié_ L ABRFH e AMENLEST T EIEFA
’a‘";féi*ﬁﬁ%?f?\l‘ﬁ 7{{'%3@15#,,” FE2 5t B A E&lP\ﬁ P
Pt ¥ 49/3p ﬁv’,%éf—?gﬁ,—cf,wfggjigg;ﬁ\a LR SN Y SR
*ﬁ*mﬁ%ﬂp*éé $OSFE A G AT AT L v 2
OSSR N R L %é%@ ﬁ%m&Jﬁ?rﬁm%%
=% e

mﬁﬁAwﬁm
PR EERRE
3/8 5/6 5~7H 9/3 9/11
B 10 & A LA ¥ o1 iFfrAe

11



A Tpe e A pRREl, 2 TReE A ERE 20 &
wrdk Al 8 IEdE s ek o

REILG R > HERABELEFFVEBBRABRY g ¥
ERHEE -

RHMMT NFELEFHF B LEFMEKFEPOC) ) b4 L EF S D
%‘%%‘ﬁﬁﬁ’*%ﬁﬂﬁﬁw’ﬁi*%%“’ézéﬂﬁﬁw

T
RIS EEE ARG R T PR LR R SR PP
ARG e 1 LB L 24 2 B FAA I TR & T 3t
(Integration Pilot Program, IPP) -

Eﬁm ﬁﬁ

RBENEE B/ /RK
B 11 25%m A H2
RuE2mng s7e TR A BAL AT HF

Tt

ﬁ%é‘?\?liﬁﬁﬁ$iﬁﬁ%ﬁﬁﬁ%%go?u 23
PO R 0 A RN S GARNE KT I AP ATk el
TE B A RIFRE -

W

12



B 12 B354 & (v L)
RS FFTRL

PAREAWALREET RS AR REPE - A i e
FTEBLL PR A A BAEREZ S RE R0 B RP AIATHITT
BT A% RGBS SARE SR DR R PR R

f’f 2 '(n~ °©

TSWORLD *
CONGRESS 2
THE NEW AGE OF MOBILITY

Summit & Expo

http:/ / smartcity.org.tw

Bl 13 R R AR A A S %2 BIRE §
R4 2> Mpi L BPEREHEAY

FOUBEE XA S E R AEE (o) EaE 1 o 25
WNJ‘J?%%H&? =V - SN \:‘,\,KI—]» ﬁ—j&-"l é.m&ﬁﬁfiji}g#ﬁ; o ﬂ\}g
KR EP 1 FEBE L e L H >3 B 2 P PR £

13



SKYWAYS Pilot Case A : : > 1 Tre Skyvaye

Urban last-mile delivery solution on 5 2 o
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= containers

Naticnal University of Singapore's campus. campus through
Skyways network.

Momuhd route, landing on
a designated landing pad.

250N - 2
T :
very fror z X o ) 3 will operate
tower to ships. \ 4 2 1 Raneously
This use case ) 4 A acroes the campus

will be explonad
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completion of plict
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Abstract

Benefiting from the evolutions on electronics and communication technologies, the
unmanned aerial vehicle (UAV) has become internationally high technology in
different applications. In transportation field, UAVs have their natures of high
mobility and broad deployment to effectively improve system implementation with
feasibility, availability and safety. Due to breakthrough accomplishment in skill and
performance, UAV developments are no longer in 3C toy and recreation scale. UAVs
will become most commonly and frequently used means in low altitude with varieties
of operations. The mofivation of the Minisiry of Transportation and
Communications (MOTC) tries to introduce UAVs into transportation field of
applications and elevate relative industries in expansion. The “UAV Technology and
Industry Special Task Force™ is organized to draw a national picture to promote
UAVs into development realization strategy. UAVs in transportation operations can
be focused on Disaster Prevention and Rescue, Intelligent Transportation, Logistic
Delivery. through government demands to drag industrial cooperation into future
perspectives. This study tries to overview UAV national policy and government
strategy to establish UAV industry foundations from the Integrated Pilot Program
(IPP) and UAS Traffic Management (UTM). The UAV industry developments in
short. medium and long terms can be expected to construct an industrial assembly to
foothold Taiwanese technique capability and stretch into international competition.
Keywords: Unmanned Aerial Vehicle (UAV). Transportation Field Applications,
Integrated Pilot Program (IPP), UAS Traffic Management (UTM)
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& AT 8 B (Unmanned Aerial Vehicle, UAV) » 4% 2 & A48 © B & A Adodi Drone” » T 58
HEELAE IS - 2010 F R E AL HAE R B - a4 M - £ 415 2 Brushless Motor)
ARERLPO)~EHET ~ RAUEF A ~ @M RATEH LGRS - B R AL E
ANEBRRAEFE - B A  QALERT I MBaARTYE U ~ Ry R E0aAs - 0857
HEBE -8 KT B2 - HEBEURREDERER RGN TIEL BL £ A# L4 (Unmanned
Aircraft System, UAS ) o 4 Bl S AL 2 38 84 B & R £ - B E 4t 2 (International Civil Aviation
Organization, ICAO)4 2011 4 3 A #8% # 328 #£i8 4 4% » %4 % Unmanned Aircraft System & A4% 4 4,
(UAS) » 3k 4 X TR A AR E 4 & A & ¢ (Remotely Piloted Aircraft System, RPAS)P F & % o
Ttz RIATEARGAREZEF Vo bif TCAO B TRESARBARZRMETRHE -
45 2015 S35 F 10010 95304 ¢ S RAE A A(RPAS) | v BUTF 5 48 LU 1B R 42 & & (Seamless)
AN ASERNEAMELRFERERE - AT H KRR 2/ (Procedures for Air Navigation
Services, PANS) » 3 & & 49 & 45 & A M 3] A JF B8k 7 38 (non-segregated airspace) + i KA A A% (manned
aircraft) & #3522 B P Ak - R4 ICAO £ 328 B4 X - HBABLAUAS)Z R SE &
AL AR AR S RITRERBERAF AT ER Plo
Unmanned aircraft system. An aircraft and its associated elements which are operated with no pilot on board
AB45 ICAO 5% 10019 X » RIS ELE BAHE 24RPASE £ A  HITRERLMEMELN - AR
B de B Ao A P Ew o
Remotely piloted aircraft system (RPAS). A remotelv piloted aivcraft, iis associated vemote piloi station(s), ihe
required command and control links and any other components as specified in the type design.

SR A EWIEE 2 R ARLARPAS)EEHAR S EF EREFHEHNFEE - RPAS i
TRZHBEMAEAESE  AFHE REE T RAANEN S RERALHSIAR - £
HEALT » SBEHEE I Aol TDMA ML E T 8 AM & SR E A AM G % Rt(Instrument
flight rules, TFR)& 38 - B aam £ 65805 AR LA SE g 9.

MARNTERA AL &2 B0y £ Statista 503 Ul 2017 S5 38075 sy 05 2B
Mo ABABTENNRAA D 2015 F£2020 F - EAFHBARRENREELLE LT F
FHRTEEFIPIS EEL MARTEEREIN 26 FEL CELHNTHREHIH 06 E£
5t > Business Insider 8142 2017 &84 %3 #4512 2014 S50 00 & AR E B ST TAEA GRS
RBALEEENRBEY K 0B 287 4 2016 §% 700 EEa# ASE EF 0 L2015 £ T
100 £ & - 2017 5371 849 1000 F2E 8 AM - LA —F B354 40% « Fa{681 2021 & - & AMH S
SR 0 25 &4 2900 22 o 4% Gartner 4> 7] WFF T 2K ¢ 2016 S5 & AL B P HRSE
B EE AR 2054 AR EK36UE S EEA REAHTERMMBEREE 2016 £4
EZEMBET 240 B S MABAR - 2015 F5265110 BLH A T—(8% o

sGoververment @ Consimer  WEnterprise

menils 1 billion US. dollus

BIves:

20158 2016 2007 2018 2019 2020 102

B 1:2015 5% 2021 52 EARAEEE (B4 ¢ L)
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Estimated Consumer Drone Shipments
Global. Miilions

2016E 2019E

Ii_f] 212014 £ %2021 -%e&,k#ai @éfi«ﬁ' [8]

SR ETE AR ERD 1930 SR AT - EEEAYRBEERAREY - &
AT ETBEMEE TR MEEERAS G R R LHEE - A% 2000 £HHMET - Tk~
B H B HPRTEREEARE  ERBARMRANETNEY - BRHRAART 8
2000 S padk r FA @GR ITES  FHFRABEEGRE  RARTHERBRE - FoB3mr &
B AT B ARRELREYS S~ BhAREH N - RATIER ~ BB - BIBRENE
*“szﬁﬁkﬁéu&ﬁﬁnﬁﬁﬁ%ﬁ2m2$£Iﬂ%@ﬂﬁﬁ%ﬁ@um%ﬂﬁim@m®~
FEFHER(ESO) - HASH EAMCU) @B RERE R BRI HE~BRETFINERERA

AR NE TR R EREFCO)HFIEA SR xﬁ%&?i%ﬁAﬁﬁm ke B HIRAE N
ﬂ& BREBIRES - PHREBNEREREA  BUTEHORAITE - BiRERESSSE
BIE R R L RS AREN T Ml ABEARIURE ZFERy & -~ 345
A E » AR RARGBERER -

EMMBAKE EHENIEA 2012 F2 LI FLLABEHFRABABBRNIR - $5%E
BAKGEHAURNE  FREBAREFNED - 048 AR - RATEE - FRBENETFOE
Rfafmg 4 EEMHNA SR 41 LB 2T A S AEBFENESHE - B 588
BPEREEBLDC) - REH AN BAETE - HREGERE - TFEFTRJBP2ETAEF ~ RAT
PhliA4ERs  FIEERINENET BRI SERAMMETLEE THRENAGE S - A E
SEEHAE - EEaERhiEe s AAECRE - ENEBAR AISEERNSE iy
AR

EHBAEMETETARBARBA N ETHAE  ARAERBEEYTORTHEAT  F
EEFAALELE - UALH200 FHFEA M  £—EnhERIEr T ENSRRREEY &
A%%ﬁﬂ%x’Mm%ﬁ°Rﬁﬁiu&¥&ﬁ%i’yﬁ#dﬁﬁ%@m‘dﬁﬁ%%ﬁ%£°
HANFPPE S BRNEEHEATEAERBANE R AR EIRAT - AXRSFHEEAR
STRABILFE A4 .ﬁai* FPRAMATE c REHTERFTEMRREHEARTELN  SEB&LEA
Ao R ERMERDE 150~200 2 44  HHELENFISELZBHFE R+ 453 % 10,000~80.000
A mEAGHHAEELEORAR BREASTAGRALEH SN BAEE L THTHGHE LS
BAEBEHETEE - PEMBEABAGHREREATES AER - IHH 15-25ke R 5 sr B4
B20~60 Bt~ 25 kg E-E M EAE A4 B 60~00 B r - 20~40 kg A B) £ A4S % 100~250 %
oo BFEEEFE UM EHFBENRARLER U LR R RBMNEL LRSS LB UES - &
FHH A AN AR 0 8 A BT & sk EE R (Mean Time between Failure, MTBF)#: % £ 4& 100

N2 BabtaPag AARSTOGEELLEIETIHEER -
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-5 =]
T (] HuEsE
Sisfic £ B
3GHG/ISGBTS BB
7%
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Ak Tetr
L HEZER |
== PTAN
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E Sz
PA
%%l
GCS
AP
UTM35%
B R
G
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W TS Vair
RTKAPESAL Tzl P
TN iR Brfipyter
I R b
LiDAR MBS (v ks
o e = -Hhg
i iy Ny digh
ARG ] 1) o
SDR ¥R

B3 g aAREEGEI(AHIR: AMREDR)

I AARYNRREEER
21 BB R GamsICAO)MEIT B AS L 2228 UIM 3R

R B oAt Bk A 3L T i B A S 5 E 7). s (Remotely Piloted Aircraft Systems Panel (RPASP)™ -
BRI 418 7 ICAO i #03% ix R e 4 4 (RPAS) &4 2 # 3% 1% 42 55 (Standards and Recommended Practices
SARPS) * 42 4o ds § 4 &t 0 LARIE T ~ T o B A I RAR(RPA)E A TF (9 E6G 2B o525 5 1 -
FIAREERMABRABIEAEN B0  sEEPERSRZNEF a5 - B %hEra
A Gy dafa £28 0

(1) 2% ¢ % i@ & 3% (air traffic management) ;

(2) idfnbE(airworthiness) ;

(3) {8 B! # i (detect and avoid, DAA) =% & 4% % & (surveillance systems) - @& H@E L2 &
(airborne collision avoidance system, ACAS) - 3§ & % £ % % (ground proximity warning system,
GPWS) & & b 24

(@) A B 494k % (human performance) ;

(5) 1&84% & o4 3488 (personnel licensing) ;

(6) f& A# 4 #4745 (RPAS operation) ;

(7) %4 % 7% B4 (safety management system) ;

() L4~ 2% %] 415 (command and control link, C?)fv 7%= & 3¢ 3% & %] (air traffic control) &) £ 1%
(telecommunication) ¢

Bl R fuask RPASP /B @ RS2 a8 v R4 Mg L RFETHHATHF - oBR 18
(Airworthiness Panel, AIRP) ~ i# -]+ #8.(Communications Panel, CP) - & %] 4a(Surveillance Panel, SP) -
7 J %7 18 4 32 0] s (Alr Traffic Management Operations Panel, ATMOPSP) ~ fiz F44F ¥ /I #.(Flight Operations
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Panel. FLTOPSP) ~ i #2 65%4F ¥ /- 4 (Flight Recorder Working Group, FLIREC-WG) ~ &% & T 4%/ s
(Dangerous Goods Panel (DGP) ~ 4 4-% 12 /]\ #a(Safety Management Panel, SMP) ~ #3535t & 8% ] 4a
(Aerodrome Design and Operations Panel, ADOP) ~ ¥ # 3 % /] #a(Accident Investigation , AIGP) «

A THASEH 8 AR S (Unmanned Aircraft Systems Traffic Management, UTM)#;5 5 & -
ICAO #- 2019 547 SAKARLTE (UTM) - 2B e RA2EBRHEHE ) (UTM—A
Common Framework with Core Principles for Global Harmonization)®] » & ¢ # UTM & & H 4o F

Unmanned aircraft system traffic management (UTM). A4 specific aspect of air traffic management which
manages UAS operations safely, economically and efficiently ihrough the provision of facilities and a seamless
set of services in collaboration with all parties and involving airborne and ground-based fumctions.

ICAO# UTM 8 R KA £ @K E T RS F & FRASmAE A - 2EH 22 - BFNAH
B EE B ABYRIT  ICAO A UIMAZ AR 2 A H REEEREAHXE T4 UIM A %8 H
FRMEATUIM A &0 BBt  ZLEREEE - BERA BHRAEPHE UIM 2 &2 8
B e EEH REREAOREA S ANNRTEASEC A M RBER » IR THRITA
A ASREALAS - B GFHRETA SERGHREARE 4o UTM £ ATM =2 R 4585
UAV 89353 o RBBERRE AN FHEEH UTM 82 ATM 7 480 5 48748 -

# UTM 8 EAEDF & - UTM 32388 ATM & F&(subset) ' UTM @4 E2 5 A BB AR At
(UAS)# /TR 2 @R AN HERAFR  BRBEE Biay 4k R E @i Rbi &
B B4 o UTM A %4503 47 ~ S5 o RF RSB R HRE X e RAR TRy
B SRR ETEE - Btb - UTM 28 RABETZRIFETEHA A ATM 24745 3% -
AR BB AN ES -

R A R HRPAS)Z UAS &35 &% » et it & AR RPA), &It 47 A 2 (remote pilot
station, RPS) » & C2 &##&(C2 ink) A& - 3E1b 4 (B4R T AT A ibibAE R B S & > sh4) - RPAS 8455
B ATC fe 3% B 7 % .43 Bl 4% e (Interoperation) » % 3§ ¢b = {B4a 37,88 40 F :

(1) #ERAERPA)  folah AREAR  RITREABERREN M H S MR 5%
KT E - RHMEMEZIREANRS  EHERaFTABRRMRELSEZALANRREFIKL
GER TRl R TR E

(2) #3247 6(RPS) : RPS dy Ao de 48 - 14178 RPA AT oy Ridnn c iRt W E M Ew
SR HBE BB EIEH GEE o RPS T AR R AN BATUZELY
REEL BR/N R L TREBNE T A LEEREMBEE SN EEURBAEHT L
AHENEEREBRI LT KL% - —ERPA — K2 fd—@ RPS je 4] - H A AZES -
AR ZBREHEHRIE + T Lk B FE0 4 X RPS o izuh RPS T AEfTM AR 89435 ~ 25
- REAETRMN - SARESHHAREEIENFERANEENT -
*ms&%%ﬂm@iﬁak H DS F T - RPS 895 B A B 1R RPA #f R

REF LR HRESHPESHHETH R BN AR A SR E
@m AEERRITEE - CEHBENEE T BLRFNIR - PRRERERE LS
WMEEREE REEE RTINS SN EHNEREE ARG RAT
FRMESRELA-B4RATARTOFRDBEE AFEEE K RALERE 2 M 4 RPS
HE A5 A ICAO PR £ UM A4 AR A E a7 ATM A& MeMe -

%’F/?@

AC%}%%%J BE A5 B4 Caqﬂ,&g'ﬁ‘ﬂ
| 3’. /
f ‘/
k‘J /
s ﬁtrﬁ‘k—’/ \_,___/’
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(3) C2 4:38(C2link) : H4-Foiril (C2) ZRAK K AL SR il b2 B o B4R 4EE - BN R
AR o C2 MM R - R AP R FAIETHMNBASELEETE - C2 45
B4 TR A R 2 E (23X 3R 38 W(radio line-of-sight, RLOS) & # 4 F 1% 1% 3%, 18 4p(beyond radio
line-of-sight, BRLOS) =% * 40 [8] 5 Ff-& + % {28 Eksi& 2 - RLOS #v BRLOS C2 & % 4543
W e A ERAE L BITERPBE SR F T

(@) RLOS : &R EHHAALBEBARTIGERTHBREZLEN  Aabiedsd
R AB B B W AT AL ATIRA A TR e 0 R B AR s
# RPA 42538 RLOS a2 A T E44 - UIM €2 X & M438 -

(b) BRLOS : #5 4% &4 #i o J5ik He R 4 RLOS ¢ 49480 B & - B ob » BRLOS A.4% 57
HHE A% TH R .45 RPS WG k#4825 81 — 18 &, % {71 25 $84T 28 s 4247 &
o RIS B A S RLOS ARAR TR BEN RRBWGEHEEE S
ATM &2 * Zahheih -

885

2 \
RAE \%

W
@p) o\ ADS- Like sk RS
AT A N e
UT™M % G ‘l ﬁ ATM%$
N e 1’ 5 L |
» T~ \LQ/ w¥ N v r,": /
wh S A
S UTMto ATM e
BadioTine-of sight ™ o vt mrmirm s == Beyond Radio Line-of-sight
ZB - #3AHE M(RLOS) # B - @38 7H(BRLOS)

B S &REiainkt®

212 RPAS k&4 4

T RADBERITVEHRPAS Ff b taft 2 4 B A — L EAZATHRGAREEFNE £
BELEOES  RBEERL L 4ORE LA FRARRERIEAR AR 2R ERRMARER)
ABFEPHNEEAEE R M EHENER LG ATC 8 T o S8R - i ATC 4% # &3R5
B Br B 1S & 4R 4 194 5 (Pressure-Altitude Reporting Transponder, PART) « B4 X 4 $# @ 4R E 4,
(Automatic Dependent Surveillances - Broadcast, ADS-B) & % #: T {1 % # (Multilateration system, MLAT) »

2.1.3 5 Al 22 %38 4k 77 (Detect and Avoid, DAA)

RPAS &2 :8l S 21 3 (DAA) ) fie B fu 7 A A 4n T B oo 278 ¥ ¢ @38 4 4. (Traffic Alert and
Collision Avoid System. TCAS)fr %3 £ R M E £ » U AH B L BANLF LR - THBEATA
RPAS 4 # % 44905 R A 4t - RPASDAA 975 iL 05 H A AR R BAEF R B E T ko547
e 825 R RAIMER B EATE SR HROETE - RIS RELEE BT AU EHF - RS
T R2BERBBEGRBES - B BT RS RATRERLH - B HUHBEY
BRI R IAEFELRT o BR L RBAKE Pl RR A C28% DAA A4 TREZ4%
) VAR R AR L3R 2 8 36 46 -

KRG E B AR/ AOE RPAS DAA 452 s 8 S0hm b & B e las forg ERF - MR
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RPA/RPAS 8 F &2 « B ME LR RBIE b ZRIE - THRE RSB LR ASRFRGE
HEHEH A MR TRDAAMER BB ER LN IR BASERAT - ubil - DAA 24 F
BAH AN BARAAR LR ATC R4 4 REIR RS MA S ° DAA Bk ¥ £ A MR
RPAS R B EME 2 & E2KRE » B RAWRE -

2.1.4 RPAS/ATC 3831,

RPAS B Z 2 A ML HRMBEE LRI SN EIRAER - PALERARB TN T FLRESN
(ATCO) B fas2 @i (B E ATC £ 848 o A5 ER & - 847 IFR 484549 RPAS 20756
ATC fRIFHE o MRF ET ME B AN EHMSEZRVHN) SR T RE AT A » Hleofi £ RHm &
- B2 R 0A B Internet 2 Ao 49383068 /7 (4o Line ~ WeChat) % - Z W BE TSR = FRA
R RS o BIRIR A ATC B A ¥ R T BH R RN U RS A B RikE
WM o B e REABRERAS  ARAARDERRAAE TIENE R EREHN G
MR MRERB TSR AMRNLIES  BNALMELBETCRR R OB E R ENE
HE MR A AR 48 B & SARP & k3K ~ 2 5-Aods B &R -

215 L& @

A ATC - :@#. ~ ¥4z ~ B 48,(Communication, Navigation and Surveillance, CNS) 4 #5056 F » A A
KE M -RPARERPS 2R THIE B BALBETESRIG ~HEL T T5MEY - BF ATC 3
TR RN AT B R TR B EEL4RE LT URMATC 24 44 ¥4+ 440 ATN
(Aeronautical Telecommunication Network) iz ih & s a0 @S S AR P IR T B BRI HE
ICAO R T & MH T - TR L4 - MBEATE « —3 ~ #£25 2 # (Reliable, Uniform, Accurate and
Available) g1z Bcit - Bl 6 AR AR KM EZR UIM 845 AR BMTEMLEN B - 0B 4 pi5& -
4 BRLOS 14 b« {5a F4%45 ONS 9y B 328%5 + 4 Ak UTM & ATM #har B— 45 o

#HE

& A
\ #* - LTS

Fe M RN ATM e 4 ¥ |

B 6 : ICAO UTM g1 ATM & % % fr & P!

ICAO priR th &y UTM f 4 P+ 8 57T @ 458 58 T a2 47 UTM 4 % 44585 RIL 01T 2 & £ R
UIM - 48 =49 * ICAO FE#HE L ARMEBIER - T HE KR - 2B ISR o X378 -
WIERMEE UTM 8BRS TAMPN s P50 28R T EBE K

(1) UTM £ #0380t » i 2

(2) EMERN G4

(3) UIM-ATC &84 5 ABRREZHANENERME

(4) BoplsEggne(DAA)

(5) #E#32 F 8499 4 #u(geofencing-like systems) &y 4 5 8 49 &

(6) BEMBAZHF LB REFIERE

(7) BAGHHENE
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(8) AHtRigitae® & - Q4 RERE BRI
(9) &pERH2THM @AM EEEELABEEN -

22 EZE& AN EEE UTM &
£ E ) 8 AR SRR R A F P ) 4 W 45 R X B (Federal Aviation Administration, FAA) » {&7%
25 A5 )RR T e A B AMATHER &k EES 14 CFR PART 107 — Small Unmanned Aircraft
System (SUAS'U% 33638 4 AC-107-2010 © p2§ 107.51 453482 A E A s 2 RE M2 - BB
AU RAE A A LT AT A AR AR 1O
(a) ~DALE A RAR oG ol T £ AT AZ 8T 0
(b) /~Al& A 83 E Ak B A i 400 K - 2dE AL B AR C (D)EZEGHEAREE 400 R¥E
BRRA (DARASEAFTEBEALBYES LR -
(c) #AEhh4r B AR R RARITH A FEBEARARB 3 E - B F 10751 M E « RiTas
RERIGIEIERMN £GRTREHNEFHHNEAZEBHSRATHE - B LTE R ERHEN
BE Wy Ak A Bg -
(d) NARMA RS T RNESE - (DER LT 500 K -~ (i)t ZAF 2,000 R o
HREEBRARNFT AR ARARFRARHDERT ARG ABERREEAELE
(National Air and Space Administration, NASA)4 2015 S£4% i} 7 & AMAAF 2 (UTM)a 4 £ 4 O -
A BABAE A RAALE K E 8, 400 R E JE 20T &9k 74 = s (Non-integrated Airspace) ¥ 7% £ < Jz 7 £ B
B A B T EREEPR ABREE R ASE AR R RAEH  [CAO T2 % AB-
C-D-E-~G A5 EPHASAE G MNTEHERBE HeE R 700 KR E iR 1200 Rig
RET RS ERENBNFAEEFESEERATERY - b T B4 GHETBRATRIALR
e L GRAEBRTEHGMRES A AR ARE -~ o~ A4 BAR  ER/ABTFARES T
EE b T HRITE AR G ¥ E T 438 1 (Visual Line-of-Sight, VLOS) #0435 7 (Beyond Visual
Line-of-Sight. BVLOS )% &) f i - NASA IR45 B fedc & B 8w £ HE &5 « R IE R 8 fedi
WA 0 4 2015 B FAA B2 UTM %54 %484 (Concept of Operations. ConOps)®! » & i s8#F 5% & » &
AREER UTMEEAHFARE R ALFIFE G RUEBRRT 8 £ RIE R RE FH04 £ NASA 1 FAA
#2015 £ 8 H MISE1F - AT UTM 454585 1 PR ERRIN - R E 2018 AR » SR MELF LT &
T AR A - B A 2019 £ AT A& TCLA B3R - wlE 4 417 - 3 T R DM w5k
BB 3 A& ¢t TCLL B 4o i & (Concepts and Scenarios) ~ TCL2 # 34 4§ 35z #&(Data Exchange) & 3. &
£ % & A (Information Architecture) ~ TCL3 # {f & & 3| o B 38 (Detect and Avoid, DAA)2A B TCL4 g {x &
B MR 38 5 F fr(Communication and Navigation) (0121 » B b 443 4o F ¢
(1) #H—rEEarse 7 TCL1:2015 £ R A x e UTM &£ B it 46 5 UTM F £tk 2 - sF LA
BEEfT T A - IR RABERBR(VLOS)E B4 B AR E » oAl iin -
NASA #F % A B A B 933 455 1580 B 2 he B 5L 8 AAE - fp4e * 382 Fo b3 B (Geo Fence) &5/
Mo B AE T EARIE R RATES -
Q) F - rhEARMTAE S TCL2: 02016 & 10 44, ' AFSEEZRENEREATHY HHE
FRATHg B AN BB RA, - 4R 1F B EALIE FN(BVLOS)HR1F 8 AM « A9 583 - 045 1 UAS RAFME
7 (4 Amazon 2> 5] #82 AirtMap 2 ) )3 #5 o 42 F ~ W3 B #4247 (Geofencing technology)/— £ M &
;8(Conformance monitoring) ~ #. £ 78 (Ground-based surveillance) ~ g 8o @ £ (Detect and Avoid)~
7 o g p) s 2 (Airborne sense and avoid) ~ 3 3~ s B R (CNS)s& UTM 344852 o & 374
B AL B F - BBERITHIELKHFRERER ML RTARTRL BT AR
BRMARUIM 24875 F¥REnleEalgl.
() FErhEdavac ) TCL3 12018 $4 4 2 T AMNE st AR EE W BBy
B ABREAMRBARTEBART - AT UAS EARREmEIRAE SR L hEAM -
FE B BARIES AT REACFERZILE - EHF ABETH TN L E - R0 @BRETIRE
FREHHEZ e Bew  ANEREHTTEHAREN QL EMAEY -
(4) TCLA: 3 54 2019 4% 546 - RAFFE LA TCL3 sasE R b+ Bl o245 83 UTM 4
GELGEEBEABRAADT PRBHIBTE R4 - Z 7 DHE 5 OERN OB EK - Rk
B MERY VML E s AL FERIGFBAFR MDD ES ARFE - sLPEE 3 B IE S AAT -
TANEERBAVTENSHERT R EEM  THOARELE D2y HAHBLINAY
fose# | (Vehicle to Vehicle) ~ 75 B K88 AR B FH R TR/ ~ TREBAEHARE
Mg B{EE -
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UTM Technical Capability Level Progression

TCL1 TCL 3

Remote Population Sparse Pepulaton Moderale Population Darse Pooulation
Low Traffic Donsty Moderato-Low Traific Moderato Trafhic High Trndfic Density

Rurat Apolicatons Bansity Doty Urbian Apicabors
Mulliplo V105 Rora sl Suburtan ADpHCETOTS BN
Operatons Noglications Mised Oppriions Oporations

Notfication basad M':_"'P" BYLOS \iehitcla 10 Venicls Lams Scale Contingancy
Opérations CPeiShels Communication Managemean:

Tracking and Public Safoty
Operetional Procoduiys Opareions

B 6 & AHRITHE S ARB(TCL 2 mfbf 8] R B FEflE o A 42 07

UM 4 &g R oite o & - o @& % 612

(1) # 5% @ AH#484F 4 (UAS Operators) : 4 UTM 4 & & UAV g6 & UAS SR F R4 7 @5 4- 48
12 B/ B RIE R BN 30 % ~ AR PESo AT AMEAR B MR R AL o ko AT BRI
SLE LA - A7 R Ku ks 7 808 3 4 ¢ E 34585 1% T 8 L ARAR

(2) % 1% 4 AHBRFE 3R 75 (UAS Service Suppliers, USS) © & oy UAS SEE 7 ~ B ¥ 5 UG F
BER - REITRABARN 2502 A BRAGIMFE - 815 BEIRAE - UAS RAFRM B84 1F
A AEINTISAIERY I - AAMEGLE FISEF T - UAS LHEEHEL 5 M & UAV 424F
£ UAS RA ML AL F 446 £rbayn 838004k MR RH 4 - B (258 UAS R4
R E TR UAS I24F 5 — s e £ s R B £ + 885 A7 % UAV Refm b 0 b s
il - MBERNBEFETRES G/ H UAS AR EFBEIBEFAENBRETIFE - dosb
FTHhEEFEL TN — M RABETN -

(3) & J= B 4 25/ B 5 AR B B4 & (Regulator/Alr Navigation Service Provider, ANSP) : % UAS #
TR REE - BRI FTER T CERTRERZFALARBFE - ZRXRABE -
TR F2ETERBE Pl BIFR BN RFETMLEHNN PSS AEME THFER
e B UAS JRFABL B » 2] UAS B FH0 4 MmE -

(4) UTM & %, -2 (UTM regional center) © dy#h 7 & ¥ & 4 57 4 4L JE @24~ 208 & 4749 UAS #
ATIRAGEERBAE T E - B ERAUIM bt AEERREFNAREPEHNEE
HFFRBANRAS RIABEFTEAFERE SHRBRMEFNNES 20 F 38R E UAS
FRFAE I ~ UAS 45454 F 4o ¢

2.3 BRiH B AR A TE

Bk 4 4. % % & 5 (European Union Aviation Safety Agency. EASA) % 74 & AR AR BA XN A kik
WAoo R IR  FASAHIE TRONE A AR » SR VLA A AREE S BRmEeldREBE
PIEREEAFRAN BERAARFREFBRRNGTS  BEERBRBR R T4 TE
TEABHEETLEAFAMEH  WTRATEREAMBER A FMRAREFAL  HHEENT
BAHNRE c EFMEELAEET ST LIS AU P REBIEY REIEFENMA
FFHAY MARBRREMZHERTERIESL - BUMNEARAZL T RELBARYHR T HE 4L
B PEFEFMARURATREARMNHBFREABNESS - S B8 88 FLBAKE - EASAE
2019451039 8 i we o & AAA B IR B A T 48 % o9 &3 F & (Acceptable Means of Compliance, AMC) 1%
2 3] % 2 44 (Guidance Material, GM) 45 3031 » 5 % 58 & & BAe 1216 (risk assessments) » 1 39,88 @, 3£ 52
opinion 01/2018 t Be YAMCHFGME E 53T  HTBH |, T L FAREY - BAHKTRFERITE
(Specific Operation Risk Assessment, SORA)2 3716 #4937, 88 - EASALH L Ta b & & B 3T {6 (pre-
defined risk assessments) + R B84 B 7 345 2 800 0048 h 42 1Y - F REASAR @4 BT &
BRI PURER AR A M RT R GRERE - ARBEES 04

- RARATHTHE

- FFEIERImAEE

- AEFEE R R

- e BUS 45 AR 2 he & ALEE O AT
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- EHaSASZERRTRALIAR -

BTEMEMRE R & AKTE 20194510 A FASA 28 £ 7854 - ERyp Tt
£ (Implementing Act) AT HE » U mREREFE - WHERL Y EHIRDEE BB LB
THEEGGRAREREER - HREASGESY  NEAFEGEMNEBLEES AL PR
FEHE - B IE e T

(D3 EAREA(Uiban VLOS) + Z 8+ & 48 A A BFE FRARIER RAT ~ 120 50 R (%
400 K)LATF R AE T HHRATRALI AR -

(2) £ #4882 7F(Rural BVLOS) * AL A 2 D shE 45 M B 20800 ~ 120 A R(4 400 KA F - &
AMZBHRTRALEI AR -

24 &8 A ABRACERERES X UTM &4 %

CHRAYRARESCLTHRRA)GITRMENR 10T £4E 25804 REMREE, 2
TEIAAM  EE A1 ELNL T EABAKSENR MAL09F3 A3 02T KRBT
FMBAME SRS o fid s EERE - BHER HPEREFFRE-TH
i BRI AHIES  HEREE  RRES - FA WA ERREE M o R RRER T
eI A A EARL  AAS%ER  EASKBETERME > MERAT - BREHNHT 08 - RE
HAER - BATEHE 400 RIRTH WA B S - 400 RILLERMHEHELT - NSEEARNE
{2 b B AR DTSR » BUTRIBSBVIOS)EHRA LR EETE -~ SR R 2 Gl A - AEFR
TR BEARABIRBAOREBE AR - HL AR EARGER » L BHRMAEDHIT - i
ATBAFHLE  SRELPEAMRITHREER L - ANETEALBTENTELE BHR
R4 108 5 B 28 s Sl &ABNSERESmELEE | £2 - RAASHHEH 108 £38
AR fRAHMEFAAHARERAALREE 2SS MF % FA 109 £3 231848 ER
HATR A ES BAREFENRE B ABRBFE -

24.1 A £ UIM

HATH E B RBH4a UTM s % » Tl A B b oy e A le i 592« SR FaR A AR -
BES RERITHEFHRAL  TEFLL Y LHBRERNGRIT L2 AAKE BRRS G5
B BEMTESHSARH(C) FIRBEEJEANBELY LB S FrAnEHR  mmEufA
BAEBEA  BHEBEEL  FRA-BRPIURTRATHEASREERAM L AE - B4 h
P HI(C2)s24 a9 UTM % & » 5 b AR 60 RALE 23045 0+ B AT 7R B8 S48 R AR S8 kR AL
FEEARRAEROEE - REZEBROB|BABRT BRI RIS OEABRTHRF » o aES
M KER BHE - FEEL  -AEE  FHAEAACEFEHT T aIEAEMRE - Bib
BERTHBARTARBYRBARERESER N CER -

BABTUESERBEN RSB FHE RO E R 35483 51(C2)49 @ 357 fE & R 5211 (VLOS)
E 856 MBVLOS) e AT4R 15 & F A o 3 & AH(Small UAVs, sUAVS) T8 £4 45 b 2 &5 & 5h L3R B
400 ROATF 43288 - AR B A a2 RAT U9 e BAK RN UTM £AFE 05 2505 814 A e
ATM o #K 8~ HAE ~ RERTHEZE R AL UTM 5o K5 B8 RS ERS » it ATM
Gop—gl.

HEEABHRAHZRARE 2L - REREBZ AL L& RATEUTMEHE 1719 KA
A A ATM S 5 A MERR « 3] A&~ B ~ BER(CONS) B &k » 178 AR E 2 #(UAV/UAS)
MERE LA FHHRARIERFFHEREE  RUTM 4 44% & #8 4 % =24 & R (ADS-B Like) % 47
T 484 AR A 2248 B TR M 4G/LTE (Long Term Evolution) ~ XBee « LoRa (Long Range Wide
Area Network) b4 B £ £ MILE B KM A2 0 M & A ¢4 & 1848 % 4 (Automatic Packet Reporting
System, APRS) #4 20 A4k A e 5 UTM 32 ¢ B2 400 9 pa F 2 35 85 kb 4 U 48 25 » 400 9254
FRISFRMAEE T A X UTM 5 AR R 6 2B AR KA AT S2 R EMEF L REAMER
3.2 UTMRUTM) & Bl 520 UTM(NUTM) 2 #l 4 & £ 2 45 19 -

HRAAT LTS ES UTM MERHAEMAAR T o A0 80 o3R8 B0 e
BAERGIET R AR R R UTM B 04 R £ Z MR UM A% T & A4 65500 8 3 18 (UAS
DAAVFIR A A4 H A ATM i Be RBRAGHOHRER ) (ADS-B) T Mt FE~EE A
(TCAS) P72 o DAA &9 #3542 TCAS R& &k i2(Separation Bubble)fg i g & P2 - 8 AR o — 1@
AR AR oA X UTM 2 48 &7 A HERER | i S 28R 280 A A
HLIAEREECHYNEN AL PEREAEFEE N X P G Orrell ¥ A#] K /78118 4G/LIE #
FARE N BAK G DHEE R Pl FRAE AR SREH RN EESSRB LE RN A 8T
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MERAK L BAMEBE -TEETENFTE AHENBAI AR, EASRTUE RS RMES - 2R 4G
AABERE 545 EETUAEASMER - 2% 4G 2405 EREH AR 400 R4k 05
FHEREFE - B R LM A S IRERALR T AG/LTE =4 - L#H38 LoRa ~ XBee & APRS
MR 0 AR B A § B O AR B ARG R A [T ¢ 1. Scardina 4% FAA R ICAO 3 F ADS-B
REMRTEDEAANTAEFRAAT RAGEARED - A+ 54 R FREM T ADSB £ 52
BN R ARAER - Atk BAEMRGMEA S ORERBRITARITHEE - KEE - BB
HABRSZHEERLA G B ERRANOZNISIS0 5FH  BRABER X TUEBFEIEER
A

HRMANELLHHE— BEAEEE CERGERBUTM) A4S0 HEE 1119 g7
EEXUIM L A4 EE #4HERER | (ADS-BLike):@ MAE &Moo ixs ~ HE LT~ A
HEHE MRHAASAL4TENERERE - T LTEMARIBEBEEHMEEEL - BE
XA L &R T 32 (UTM) 4 28 4 A A4 & F1(Air Traffic Control, ATC) 2 # &t % 2 (Air Traffic
Management, ATM) &) 4 4,24 F AR EH - SN ERD LIRS R AR Faeda()nE
MEBRLI M RREELE - THPCHEHERE Q) BEHAMER | (ADS-B Like)fx#75E 2.7
s ARRTE R B - (3) 24T BT 2 89 % 1 B #f f474% 18 2 (Controller to Pilot) 49 3 3% o4 &2 -
(@) B B R A UTM 4 % 8838 7k & 8 47 5 A0 a0k @8 (Detect and Avoid, DAA)# &2 » (5) 4k
BRMEET L AR RIE S5 BUTE RS E 4 0 &8 UIM (Regional UTM, RUTM) & 2 &
UTM(National UTM. NUTM)fg & %32 4% + (6) & ZE RAT & AAEE T 7 F 4R & #(Air Navigation
System Provider, ANSP) A/ 46 & A AR FPadfr B3l 846 ATM IR I8 P 4G 8 A - D134 A TACS 45
Fofe o & 1 B UTM & ATM she b e bods  RIER ST 294 - UIM B ATM 2 # 4 e 4 . P »

% 11 UIM $ ATM 45 s (19

ATM/ATC | UTM
Aircraft Log-in UAV Log-in
Pilot Log-in Pilot Log-in
NAS flight plan Waypoint path plan
Cruise altitude <400 feet RUTM
5000feet~400FL, >400 feet NUTM
CPDLC VHF Voice 4G/LTE

No pilot-in-the-loop C2 from GCS
VHF/UHF/SATCOM

Navigation GPS/INS/VOR/Fix Navigation GPS/INS/Autopilot
Surveillance SSR/ADS-B Surveillance ADS-B Like
TCAS/GPWS UTM-based DAA

ATC handoffs No Handoff in RUTM

HandofT to NUTM

TR ETRE FUTTA T (el T8 100 B Not allow to change flight route

HHARR © AHILEE

242 A A9 BAE

Pe A A RMERUTM) A SR BALS M 400 RJBLEER - REFH T F sy
RUTM - & % = 8 RA5 B 95 2 NUTM + & 3] Bak o UTM A& 438 0 — 18 R A &9 UTM Z%(UTM Cloud)
LA B R AR 05 10 R R B (Internet) (R 2R b S 09 BRI E 3N - &3h@ 9 RUIM R & 5 &
NUTM 45 A48 E3 F AR S#E - MATE S TR -F 7 5055 A UTM 44224 - £ ¢ UTM 242
HMAPEERRE FELEZ-ERAREEE/ELKES RUTM & NUTM » UTM % #3458 R 405
Had BEEALTERERAS ) R K ITHRTAEMZE AL B REL B2 8 ARIEF
BEH U EFHIRATE  PHRBEMMET T ERTHE ST YHLERIFTLRER
e BARDREGFFFHE LS ERAIEM B EM - <o » L58%] 90 Byte + 524 UTM £4R &2
B FATVEE Wi e 0 B 3 3 .
[Heading(5): UAV(6): Pilot(6): Lat.(9): Long.(10): Alt.(4): 6 DoF(p, q. 1. & B.7.) (36): V(6): A(6): Tail(2)].

ERBAMEE HAHTHMEN  (ADS-BLike)ifiiiiin  FErE S BRI B TEHRA -
HOAGARER - $5AEN UTM Exp ¢ o BB RIT - %G 4 RUTM ~ RS 4% NUTM & 448
RFRMZARY THEBRERALOEE TR UIM &0 8 c B 7 =2 UTM &8 522 - 14
AWOREF REEARUIM £ZHE = BANUIMM T - &% AR HAEE
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A 4§35 1% ADS-B Like 3B s S5 4T3 RAT BB L 28 UTM 3% 1 B -5 R - AR
BEMAEE S BTN MBS ES /SR E BN E K S NUTM FE Ak & T8
ThAaTH A EEE A LNAS) P o H ALRILEL - B b5 18 ANSP #RALMBEA ATM 4 2
¥ d AEREERARELH AR -

o NAS ATM Aurspace
| e O 1
T ADS-R . X o
UAS 97INE: <+ National UTM | |
400 fect oo | ANSP ' |
Pllot-in-the-loop ‘l
Pilot-m-command CAA Regulations =200 feet BVLOS fo Integratad Awsficp _l
T ‘Fan'«lm?x' Tt ."(' ] =400 foe V105~ BVLOS Regionsl Aspoce B gons Regolaips
\ y |
* ﬁ[H]L‘ ! ~ |4 UM ||
; o 2 s :
R . | '
% . 1
5 T
sUAS i
bYrean UAV FlizgktDaia
Pilot-in-command

»ﬁ‘:’f & In-flight Communication via Mobile Phone
B 7:UTM f§ % € 2448 1

UTM 2 ATM $f 2 425 47 % ~ 45545 7 NAS =43 » A0 A e b — 2k Bl {ubE 7 & 4ol
FAEMRALMEEBEOR AL 42 UTM A NAS 84 ATM &540 204 « BB B AL PRA
WA ABRERTUAEGR B ET IS ErmEd - Bt - £4:31% 1090MHz ES & 978MHz UAT
AREADSR) B AL B BST FuA AR  BRAAR ZAL T 2F £ & w8 (Active
Avoidance) e 5] 8 57 & LALZE 15 #I98 (ATN)SE 238 340 8145 38 UTM %4 2 &4 & AAL 8 35 18 ANSP
ABWENATIM 24 F - iR ATC ZHE ~ RETMER @A MEER - ELERTMLEEL
ABEFLEEBFHTFBEL - UM A ATM Z5 53359 - TT2ii 4 TCAS & DAA 2 &4
A HRETHBEYRAEDES -

v <ﬂ

ATM ) ATM
1 Nea-ADS-3 ,ua.nﬁ.“‘ e 5\}
am BB N

ADS-B A
DA“\ L0009 )«'Di: ‘\ _w—
o A saacz | AD;SLAL!
=) \ o.
~MPA
il \ \“555
[y S
sROw 1090 Aol
. ADS-B aDs3 ADS-B
I G T Sl ad - TCAS
\ —
N

-~ ATC
j ADS R
as
ATN

ATN Backbone

B 8 ¢ i ATN 3 UTM i A ATM &4 T3 ¥4 (RH 7 ¥ 18)

2.4.3 ADS-B Like @t

Fe b X, UTM A #3% B w4840 £ $5 =945 & #,(ADS-B Like)i& 342 4= 17 + ¢, 4 4G/LTE - LoRa ~ XBee
& APRS = B 9 3% UTM 3+ 53 P FiAg 515 I #0382 ADS-B Like 3@ 303548 - LoRa 4! & & B 47
FEEGAE P - R4+ L GPS X472 30 mmx 30 mm -
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B 9 : ADS-B Like Z LoRa # H14am 27

BB AR A TEENSARNERMNEE ANCOET ML A EE - A 2R EmE
TR ML o 1R T 4GITE &k 6 56 MR AFH i - R 2 MK E Rt
4 NTS1500 z 3 (] o 24893509 ADS-BLike Bl A A MAZ Sdd » AR HB B H S
FeomARMBEANFRITAEORERREYN AH5-13 8- £F APRSHEMEEDA - FIKA
9~13 fbi #1 » R4 4G/ITE » LoRa ~ XBee % Z 58 @ s m 45 358 5~7 £ ¥ M - BHBR A € HE UTM
b R DAY « ATM A 4P ey B ER B AMAH S 5~12 £ Pl & UTM 4 &4
FARBARE

UTM # 23 4A e9 80 T 48X - LAAT8H B M 4G/LTE HEF - A2 F 2 EE/TH R M M
£(BTS) ¢ 182 4G/ATE #7% £f 5 F 42/R 84535 500 Rtk » M+bB £ & A8 A NUTM 5
B EAR R AR o 347 A 0 Lh B4k 8 G E (HAM) APRS #f R 3% &9 B (I-Gate) i E 8
[E T8 442 40 2 Bk - At ERiTa47% 935 - LoRa & XBee K18 (Gateway)4& 184 223548 - i
EEETHERFLIS B2 L  c RKUMS EHEFEECHERESE o B TERNEFEERATE
FEARES T PRGEBLESHRABRFH T HEBER AALELA2EE HE WAL AKREA
#ER 107 Gateway s &AL A E £ 1R £ E J| 718 200 {E4%4% F 4 Gateway- ¢y %> Gateway
WAEEEELEAMNASIELE - Mk ADS-B Like % #6973 £k ¥ T8 89T 20,000 s b - 2 U4
HEARABRALERABEFAUTM a5 £ Pl

4 21 m#8 ADS-B Like %% & pbgg [
[Device  [4G/LTE  JLoRa  [X-Bee  [APRS |
Character Public Professional
Coverage Except remote 0~ 25 miles into air
Range & Altitude  BEYIE-XINe) D <5000 feet AGL
Exits Need to add
> 650US <100 US

available Need construction 1000~1500 US/each

| Video Data
<300g <200 g
‘oltag 5~12 Vde

[Power S0

Direct Relay onto via Gateways

Legal Radio Legal, authorize to system providers Legal. needs application

L’;:;;‘L“: LSS 902928 MHL 920925 MHz 920928 MHz 144-146
24GHz MHz

Technique for UTM BB RS (10 Need license & setting

BH R Rz

I~ AR TURAR S A

BAMEAEF HSRITFHBEIER  ARFMNBENRET  SERBMPEM LTI HRELE - 8
B EMEH BB b e - Wb - £ R E R AR F 7t ME NSS4 2018 £513] kM &
AMEi Atk BAABA L~ BIEEAR DE A BATHERE BT ULRARERLEHS
FRER BAERTFRBE L4244  PEE R THINBEE REDRNE - 2REET-
NBEBIREIRTHEARAGERARRAH G - A LS 0BE wE BEREBE
W2 MABARERAHRSHENERNDRERABT L  MBEAABRB LN FTE RETAS
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FAEHFERE  ARBABTH LG ALBECERARSHEL ABREELEST BT
$rok % srdbsREsa  Z 4K R BEoEE A MREABE RS MEEHERKLAD
H O BAEHKIEABEM  FHARARLIAANBIRTHRORE OHE FAA% ~ LRAE ~ PHROH
HILAYL ~ HEAL - ARABRAVTRLE ARG EEY 320 A2 - mAARIBRHRNELE S
WHRE MR - oYM YT Lhahp8  Tugrs AT sy
ARG E oAt o~ BTSN NEERSEHEHE R o

BABLARTEEALBARIR - DEERBEREETHELIAZIN - HABAARLEH
BHER AD0AFRESHEIR - PR EABEMAER PR BN -

3.1 %5 BIES I

HERRARABNTRAERFABRNEATERL Sl RARATER R ABREEIE
REEAESAMBAEMERKBEEHAERAYERBTHH AL ES 24 BT KA R B AR
BRBIBTAZAGTHRGE - UHETH RN E SRR TLR LGS - AEHE B L YA -
BRABRERMASTARASHE L Bz iRty ARBERAER>W TS 0H 5
BT 2008 $247 > AAANRAETNAAREIENLACEVR - RS HETARM
FRACHY B BHEABRAAR  FATAERMAE AR ELAMELERE - BAHEBEME
F b REMLAE JT 494 B o Simivasan 5 ASR B 7 #8518 & 30 % #(Airbome Traffic Surveillance System,
ATSS) ' R AS AL  ABRERIGETHaERE P2 ¥ o 8 7 5 SR Es 2R (FDOT) RS 4% #F ATSS i
47 T4 4% E 5 7(Proof of Concept, POC) » £ JLIEZE T » SRE 7 & A LUK 5§ 7048 SUIR 30 A7 SLB05 i
ABAARR BT - RGN ESEIH A AENTREER TS AR T CHHEABT RS
FTREERE o

[ 3 B AMEZ 49 538 - £ B Z 4K # DriveOhio & AAE 9704 2018 4 6 A %% 590 & £ A #4T
Az Ena Rl Ll TR L AR I ELARAFALNEARTIEE TRA R RBENIAE
Wt MERBAAFALAANMNOARETARY 24—k EATMHP R BR2R 35 2
ROHEAE 3B HEGEARYT A B REFTHOH L o BE S S8 UAS iRl fo s smi
BRESHEZRNEE RO TR ER T OREKE 0 - 8 AR RREBUIM) AL, 7 EHFERZTHKHA
3z 132 (Ohio Department of Transportation, ODOT) 45 44 P #2314 - F 4 s s & g ss ok 7, B0 o

B o54p B R 2k Ay D R et H AR - R TR A S SaidE a9 A+ 122 ¢ DriveOhio &g A
P UIMASEEREAST S LER LT ¢EF AR ST - ABBFREEHE HEFAAL)
{65 212020 55 - UAS &g £ £ 5 H A8 ARNEBE 235700 £ 4 UAV - £ FAA W& A
HEERI T RARERARTE L ARE - BTSN BB eERAs  BA4RT
FHETRANERESE  UBSEFGELESERTHMABR A THRENHEUIMAARFE R
TRAFAARBE 2R S - UFEAAR L FHRIENE/TRE  #0 UIM A4 E S22 T 1583 -
RRREEZ - EENRT AR - BHALRMEAEN UAS RFEFPRAAFARBEAT EER
F ~ BRI B0 i R AL H - DriveOhio ¥ & 943 A R A & E oy F A 5§00 ER4e UTM 4
HELUABREBZGNAS) T AT RAEE 2 &AIM)ME A -

WHERERARYATEER FMER - Lee ZAP BB EEEORRERAYwrER
A#z(Phantom 2)fo s m ok » AT AIAM  MRE I RABRATRERPESGERTHARKIE -
& by Mo TR 2 R AL - MRS AG/LTE @B M ESR/E - 23 3 2] 20 2498 AL - 420K
MR EME EARAEE LIEMAG/LTE HEHEHRE - FELA ROREZESMEALT &S &
AR o TRAANRBERE  TURKBETNREES TR E v E R A WA o
BFH g P

H b A ETSHFEABRR ARG RY » e P FHABRTRZ EAHLRD - AHEFEEA
R AR - e ske BB HON B e Bt B M B A M T ARBUEHBEEN ok
S R RO NRFEID A HHMESETHERSE AR BRAAERLGAREA
HEBEAFXAEEFTFE -HBERAEPHANE R LW BEE T A% highD - #&
BEAKE B BT 165 N ENASTTE - L3 1 EXSmBdl - SITREHRL4S5ELE - &
— B3 o 5600 Finsk 0 HE L AK(4096X2160) 4 4 sn sk 25 fps  sA B R E R — L mA S E O
i nIs F a2k R & A4 (DI Phantom4 Pro Plus)#F ¥ + A A% 420 m 938 B b B8R %3 A% » IF
FALFBRETHF S Bawtkfin ARE - LM BEEFEREAT - SEMNBEESB TR
BlHHEiEN (R e TR &E BREESARA R ID kT RE BEEMGEEER
FE - EH A AREE RN REH ERRER L 0 £ 165 05219 45.000km w9 FEEE G
RIE T ARERTHEHPT.
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BAMBTARBES LHER2 b AALERNBRERACTITR o B ARER £S5
PRAAAHYIE  YEEMNARMAIAREL EUIRAEE > A2 FEESEMRE - £FF
HEHE s FEFABMBEL BRHRTHRETHLEPE S SRMTHRAEIEP - R AL A
KRB EARE UK EATHRTEETN - B FH &M fGam e % &0 0 SRR
BHEEARMATRMBESLE  SHRAE - SHEMELL LA S B FARRF 2 S8
X BMAHE ISR AR A BT T o0 e

32 KRR
A 2% % F(nature disaster) @,45 v F2 #5 A (1) &b 54222 (geophysical) © &edb E ~ i85 ~ Kb ~ L FFE
A (2) 7k X (hydrological) * 4w A& 7 (flash-flood) ~ 1. & it (debris flow) 4 B i sk (flood): (3) &, 4 £5
(climatological) ! 4o #% ¥ 72 /Z (extreme temperature) ~ # £ (drought) 2 B 5 ok (wildfire): (4) £ %
(meteorological) : +4o # 4 IR & (tropical storm) ~ 88 & (hurricane) 4 & 3% K¢ iy (heavy rainfall) » & A4 ¥ 8
EFMBE F i A& AEES T & 05 B ¥ % (Wireless sensor network, WSN) 4445 + R#figs# K F14
MAFRHAE c BARHLMEENER B Brdel] ZA Bl mEm ¢
(1) &2 FAMRTWEL  HFARRAEHBNENSSN  BARTHATHRELS
(2) HFHERGREFLF BABTELT B F MBI - Reo BB RFH — A - RETRHR
Hay  AULEHRSHAIFEANERTRE  #lo t HELEN KBRS - B EAKLHERT
B B - wEy 3DERE - ik ARHMBEFEBRIERE]

() HHER PWRIERARMBIE  AXFHET  BABRTHYRELERE  HHR
B % K FHE AR S S B AR E

4) BudRAMAA ALERAS - BARTEH ~ 3 00 X st ey Hdamdse -

(5) M EABIIEH L RASRTH AR L s RERGAGELESY LR R

(6) HEEFFH ' BASATHAFEFEETRENRG oo | GETAEEPBABAAEED

B -

B RABTTRBEUTZAXTTERR  TREAMGA R TR LA RiTHEA%EE

(1) HHEHKRYE BABRTUAKSBETRERENE  BAHLTAMERRBERENRL S

(2) BHRER X XELEW FEEAGRENAGEAR AR RERBIMMEAT  $¥8

ARTAE A EERBHRAT BB 26T RGEE R E S

(3) AT AR RABRABRTAELAG R EBR T R HAELRERGHEE

REHHRIFRADARLELENTER  AFAKR BN L& B RERILN - R EK
WHRBAE AP EARLAEL BEELEWSNA F & AR AR 2é AXBEEETHE
F2ps M g XK TP HUARNBBKEL SR T - RA MR AEBE FRAFHT 2
REREAEFEL A BASTALRNNERERATUMBTTOEERAGE G0 HR%-
WSN o 2 i EBABAGALTE BRI NER LY WSN H P BEARLGATR S ERMES Y
SHZM B RBTER c MOMART RS RHCERE R BREFARTEANES R
B SRR BB METRE AR A HEN DAL EARARR T HHEEL A
fEE A S EEBH TR ABRIRG - WON Ao 48 B B A#Multi-UAV) £ 88528 F o9 8 F 278 LiF e
F

(1) B FEESHLELRL

Q) KERLEMAEBHAFR

(3) B¥E4L - KBiomid

(4) W@ HHE

(5) #d=H

(6) 4BFFHE -

Chen B AR T AR L ENTAL 424 M AL RBARALIoTH & WSN £ B - it 35 2088
T ENREER RARAHBA BN ERIRY FURF MUK - 8 T HE% B (Router) » #&14
HWREBHEHEIATRTRRROTEN  RAREHRE T RERETE - THAARFTOREE X
& T K FBE P - Frigerio % A% Web #9 T S 82 M 2 8 838 B S0 & XA R W7 B 240
WL i Rotolon ##(landslide) g 34 B8 - 2R 2 E ¥ F A XEEL S ERRKRWOLBDE LR
MEE AT A B -

Farfaglia % AG]A T 538 & % 55 72 B £ (Advanced System to Monitor the Territory, SMAT) » * # & #]
BEEBABEFRAERBER TN A4 - HEBMLERFRMAEABBAENR BANEAERE
HA# A A A LERASLAOAERLF » 2k SMAT £ 4 &5 R ASE T i EREK  EH
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KOLFR B AR B BT SN SERIEE P9 Feng % AFI A & AR 1500 SUEIE B KB Rl &
GIPl i  \ AR B BIRER G EERARBARA PR THEMEAEANER - %44
PUTHREFSE TR KAE  DRABBBHEPFEALRE  (DHREFRe2 oM (DERS
(V) BIEPESERS » EHE R ARSI HEHEBRETHME - TH 28050 RER87.3%)

RERSHAMMNABRSASTDFRLEIA T  ALST2BHE - ERaMa g 1
AYHOBEBAEEFTRONE  PENMAARSPAETNARTEHAR B THNE » 3
£ A E i G AR T2 R AR - SIS HE ¢ HE SR B AT T R A A K e R L sge 8 (9 o Kumar A
REEF-FHIBEL TG FTATLEEENBHEINE HEBSAESREAE-RFEY
A HARMERAEREBASBEERLAIRSBPIBEE LN ot h - BKEAXRKE0gaF
SAACHE B DA SATRIER BFEEA U Wada $ANMBTHEERARBGERLAS
Bl B ARERETEHLLRLEFPEAFANENRHEL - B4k - £E2AREBEBHE
MELAFEBIHRAMBABTASRT - HAHAHERDBEES M HEAE - DR RBEH
WAL ET o RARNKIGRETHAEMPE - LT HREMEN RIEEIER - ploBIEER
KA

S BAMAGTREERAAHBHENES 2F 20955 AGS TS EAMRKYE
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Walmart's Porential Customer Base for A Drone Delivery Service
US Q! 2017
i Maximuin delivery range
49% for drone delivery
7Y
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