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Notional depiction of overlapping detection look-ahead times for different
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o f8e] AL 78 7H3eAE71F< STANAG 4671, 4702, 4203, 4746%°] 150kgS
o719 2718 FRAE FAF 1FOE Hu e, SHUURE fAH
3o gt r)el FulPAFR ] V]F o2 150kg S AEET QS

<i 2-1 > NATO STANAG Folg37| &#eeld 7[=7|&
TG — "
- 2009¢ HIF
4671 ~ 1DEO4(150 ko< NTON <20,000 ko) o0 4 38
- 300K 28 Q7% -
(&) RO T - Part 8 JI=
73 - DFE!(MTOW< 150 kg) Hybrid Z2gA!
(USR Light) - B=0UXI 66 J(49 ft-Ib) OlA (S Code®t CIE Al
- 604 28 27E L &} F2A A0S IIEY HAS
4702 - B|H2(150 kg< MTON <3, 175 kg) - 20138 =0t
(RVHUSAR) - 2970 2% @3¢ & 5 1 S 27 JIE
4746 - 3|Z2}(MTON< 150 kg) HE =
(RV-USIR Light) - 604 28 7T L 104 &D ce
<E 2-2 > RS YAZZYBI|A2AY 015 BY +Y oy
In place In preparation
Austria < 150 kg | VLOS
Czech Rep. < 150 kg | VLOS | BLOS
Denmark < 150 kg | VLOS
Finland < 150 kg VLOS
France < 25 kg VLOS | BLOS VLOS BLOS
Germany < 25 kg VLOS
Hungary < 150 kg VLOS
Ireland < 20 kg VLOS
Norway < 150 kg VLOS BLOS




o ICAO9] Q137 AZFAA

- ICAO 67 #3}: 7+ (Airworthiness), A (ATM), & (Operations), ™8 /A
(C2) ¥ ATC Communications, 7+A]/3]3] (Detect & Avoid), A4 (Licensing) %
A[SA A} 7I&7F2 FFaaEokidA Ha.

- ICAO Doc 10019(Manual on Remotely Piloted Aircraft Systems) 702 (20153
4) — 20189 YU o]E ¥ Guidance A5 W oA

- 20209 ¢ BE3xE FAgF 7] - FAEF(SARPs) /N 2 18

AFF77t = 5}7}011*1 2357, FAZFT7Ik T T

o erae Susm, AAAeln BEA £ B £Y B

M2

- ‘11d Circular 3284173, “15d% RPAS Guidance Manual 23, ‘18¥%
SARPs Annex 6 AA(AA)

- B 28 F 9 (Non—segregation) @ F3oA E3 29

- RE UAS @Al $388d A3 (Guidance) A3L Ao §
- 71E A4® RPAS 7% 2 71E F9E 3T oFANY 1Y

- Aol e FAR =97t A EH A 7k (Circular 328 thA)])
- QFd #HEE ey AAE 6 (FA AY), 7 (rAAE]), 9F(RPAS &
|

), 113(C2), 13F(AAEAL)
- (F¢H4d) RPAS 9%} Q15 (ROC), AlFM Bl 2—GAF A (C2 FAIAB 2 AF
ZH), 94 71Z3(PIC) A, H2 A (AFg 5), A #Ag, 3 (34, +dF 7,

AdEA A oY, SHEE, B

’

- (11/_}%4) C2 ag_(;m
2, A7)

’

L EE, e, ©d), A4EAL()E AL, O RPA

- B Q1= glo] W UASE 73 9A]2H (NAS)d 5%
- FF UAS $8(~15), 917F UAS 2&(~20)



= o [eRNe) AN
- 298 =Ee T FIWA FAFFI(>150kg)e] FIAE ok Gz
M7 TAG37] BA NS FED A0 o5

o =W FAEET7] AFE AZF 40009 TR o]EA & FHola 2% AlFo=E
o] o4, Teal Groupd] 2012 AA 7] A/ Z =g ¢4 2012
GRE 202197HA] 5 F917] 85 Ho%.

o gro @ 10Wd7F I FR1V] AL 8o 9 FRE o=z JAd
1317 HZ71A gl 2w =3y i e Es)dnie] vlES 33.3%7H4
g oG Aol FeE 717 2 f/AE S Rl RE F17] S5AL
4, 2FaL ool nuE FR17], FRAMFET] T Atge]l A& Foll A=

o 202597kA U e BAFFY] FoE TFELE F 13004t} FAFF )9}
o2 oF 1700t v H AR AR FAFETIY FoU S

HNoZ =9,

<E 2-3> & MHA FelEgs7| AE 2
o @ | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 EEl
A d] | 31,570 32,626| 30,019 | 28,798 | 30,129 | 32,736 | 34,287 | 35,893 | 37,554 | 39,149 | 332,761
o 135,756(34,601| 26,708 | 41,932| 41,536 | 44,616 | 39,699 | 50, 171| 57,673 | 59,444 | 332,761
SFHl | 67,326 67,227 | 56,727|70,730| 71,665 | 77,352 | 73,986 | 86,064 | 95,227 | 98,593 | 665,522

&l

HI

o
0
m

XtZ: Teal Group, ‘World Unmanned Aerial Vehicle Systems, 2014 Market Profile and Forecast’

<E 2-4> H M ROIHBY| MAY U AT 72

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023

A
Bl
o
o I
o

Al

Makek 1 2,810) 2,283 2,112 2,623| 2,905| 3,905| 4,110| 4,632 4,944| 5,403| 35,727

=2

OHEH | 36,421 | 35,398 | 28,435 44,594 | 49,082 | 57,849 | 68,607 | 81,939 | 97,691 95,612 | 595,628
| Hates 267 387 556| 1,406| 2,508| 3,009| 3,414| 6,014| 6,014| 8,514| 32,089
Ol=

HENH 666 798| 1,727 2,662| 4,246| 4,983| 6,358 | 9,218| 9,218| 11,968| 51,843

XFZ: Teal Group, ‘World Unmanned Aerial Vehicle Systems, 2014 Market Profile and Forecast’
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World UAV Annual Production
Value Forecast

i3

BT Bl

oS pOif 26a7. Fpas 2009 Cpood I0F1 . EEEE  ZodEo CEmew

BABA- Wil B RaW - My s Gamimieronl (Ciwd Geveenment B Consimes

Teal Group World Market Forecast 2015

<8 2-12> © MA Fel7| datgt ole Jzf=

Z}8: Teal Group, ‘World Unmanned Aerial Vehicle Systems, 2015 Market Profile and Forecast’

World UAV Budget Forecast

R&D ($ Millions) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
USA 1161 1585 1471 1722 1992 2,162 2620 2470 2,303 2416 19,902
Rest of World (RoW) 725 770 805 850 910 1,100 1,300 1,400 1,475 1,550 10,885
Total R&D 1,886 2,355 2,276 2,572 2,902 3,262 3,920 3,870 3,778 3,966 30,787
Procurement ($ Millions) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
USA (less UCAV) 1649 2,066 1,821 2245 3424 3750 3777 3797 3,706 3711 29945
RoW (less UCAY) 1,710 2,165 2,135 2,438 2,681 2663 3484 3,754 3,825 3910 28765
Total Procurement 3,359 4,231 3956 4,683 6,105 6,412 7,261 7,551 7,531 7,621 58,710
($ Millions) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total
World R&D 1,886 2,355 2,276 2,572 2902 3262 3820 3,870 3778 3966 30,787
World Procurement 3359 4231 3956 4683 6,105 6412 7,261 7,551 7,531 7.621 58,710
Total 5,245 6,587 6,232 7,255 9,007 9,674 11,181 11,421 11,309 11,587 89,497

<8l 2-13> 2013 YLEEl Teal Group?| F2I7| A|E HE o=

o 2012—219%F 17+ F-217](Civil UAV) Y] A/ ATFEE 56982 A7+ A&
A 727 AAY 5% % H XA B3t 20129 AR %Qﬂﬂi‘&i AA F
°J71 Aol A 3.7%W el B3ty 202199 = 6.5%71A] 44T A0R A%

Agk AFAE Holal e &7 TV AR
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World Military UAV Budget Forecast
plus Speculative US Classified

‘$ FY16Billions

ORENWR OGN

FY17 FY18 FY19 FY20 FY21 Fy22 Fy23 FY24 FY25

g

mUSProc. ~USR&D  mUSClassified Proc. = US Classified R&D  m RoW Proc. = RoW R&D

<8l 2—-14> 20154 LEEl Teal GroupQ| MMHA 2 Fo17| AR 7R

Global Aerial Drone Market
$14

$12

@ Civilian ™ Defense

$10

$8

Billions

$6

,54

)

: : ‘ : : : L 40
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Sources: Teal Group, 81 i Estimates, Michael Toscano

<J3 2-15> Teal Groupe| MMA Fel7| A|E 2 (Z2E-LULHE #2)



Direct Economic Impact From The UAV Industry*
US-only

5 $4.9
Bl INTELLIGENCE

4

o I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

$5.1

Billions
w

[N

Source: Association For Vehicle Systems i 2013
*Includes all UAV-linked spending on ion, purchasing, i in uAv

<j.%‘| 2—16> DlELH _?_Ol_Ijl ﬂ.%{% %3F

0X

Mgk (Business Insider)

Total Worldwide Unmanned Air Veh Market by End-user Country
- Segmented at the System Level -
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$10,000
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NextGens Xl&star lom, F<1337]E NAS(National Airspace System)®l
3] Bt +PE A ZEWS 201390 s FAFgFT7] TEE
|5 g A7 ¢ HJAS WAE vkt e

T7F 39 A|='(NAS) S 29 FR1837] Al2~H B3-S 93 Z2AEqA=
OAl 7l Eofol ths] Al A3 2% FHaged, e 114 =™ (Separation
Assurance), F41(Communication), FH A% T (Human System
Integration), <15 (Certification), % Al¥ %2 H7}(Integrated Test and
Evaluation) & >33}
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EUROCONTROL®] SESAR (Single European Sky ATM Research Programme) 3
ZAE gslo F X9l gF 7] E3 Z2AEC INOUI(Innovative Operational
UAS Integration)E 770¢] Work Package® FAEHo] glon, E3te 2ol 43
7] FF3AYAN Y Ve 84E AAEL A

=3k SINUE (Satellites enabling the Integration in Non—segregated airspace of
UAS in Europe) ZTEZAEE =& 2015974 939U SATCOM H o] E
HAE o]&3t] UASY B &% 8T ZAE st o vdd= &%
A Iy A4 NLRoA 73k ATC AlEd ©]EH <l NARSIMS ©]-83}4
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Back up telephone -
NARSIM Ground Control Station

<32l 2-21> SINUE 4=
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ASTREA(Autonomous Systems Technology Related Airborne Evaluation &
Assessment) ZEAEE EA g TS oA FAFdF 7S EHF Aok
z7 glo] #9%ts AS HEE st lem, ASTREA 12 2006~2008d ] 7
=L, A ASTREA II (2009~2013) ©AS At U2

ASTREA II @A oA+ Separation Assurance & Control® Autonomy &
Decision making ZZAE7} A3 Z<

o mapa
- gF FHEIAI HALESOﬂHL T8 UASO 97 d3ozo 534S 93 3
Stel Ful 998 KA = AT SIGAT(Study on military frequency

)
o =

spectrum allocations for the insertion into General Air Traffic of UAS) Z Z A
EE Y F4

=

=3FAE (DLR) A 20023 FE 20043 7FA] USICO(Unmanned aerial vehicle
Safety Issues for civil Operations) T2 A EE E3 FQlsta 7|9 7+3} 7|+
AR W 39 Wl &85 AT ATM & N3 =395 /\]gi‘llol
A 3F9s. ®3, BR&TE(Boeing Research & technology Europe)dlA&
ATLANTIDA (Application of Leading Technologies to Unmanned Aerial Vehicles
for Research and Development in ATM) MEH‘E = &3 2007d5€E 201097t
A Azt FFusHdYA2H] A2 F8/MES TOB(Trajectory—Based
Operations)°ell #¢1 @379 &5 TF3t7] A% A+5 AP AS.
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g FA87) A5 RAFFI) AT BEHA AF FA} FAE FAsw

e PlFe @A 74 Tebt dgd Fee FAFI/E AE-2Esn 9o
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2014338 NASA Ames Research Center (ARC)OIA = FAFF79] w5 H
Al2gl JpEs 9 24S vidEta cg_}x%d AE 2 T3

ﬂ
of
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Demo: Auc 2015
= Geo-fencing and
airspace design

= Open/close airspace
for weather

= Basic procedural
separation

« Demo: OcT 2016 = Demo: JAN 2017

+ Dynamic airspace = Trajectory
adjustments conformance

+ Demand/Capacity monitoring
imbalance = Web portal for UTM

= Initial contingency access
management » Heterogeneous

operations

= Simple scheduling
= Initial constraint
database

<0 2-22> NASAS| UTM ZZHE 4} &Y

F/FAFE7] §F &= APty A AP dzetE NASA= LVC-DE
(Live Virtual Constructive Distributed Environment)E 70&3l32. o] A A=
© A7 TF &S s igE A="E e FEAE FEAA,
TR 717F NASe] Y3zl faff Bash A= 7|soly /ide HF 5
AH8E o oln] LVC-DEE FAsh= ZHlZA] F gl

Foldy 7= ADS— B7} 2+
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NOTIONAL SCENARIO

Goals:

= Safely enable civilian low-altitude
operations within 5 years in near-term,
and

+ Develop autonomous UAS Traffic

Management (UTM) to accommodate

massive scale

PERSISTENT
SYSTEM

Partnerships

NASA will ba UTM

technology developar and
conduct collaborative tests

= Dema: 2015 Dama: 2016
Parnerships: FAA NOMA,
» Geo-fancing and Dynamic airs 7
airspace dagagn ady:.lstmeﬂts pese ﬂmﬁa{'ﬂgﬁ;:} rs, st
» Opan/close Demand/Capacity 1ol .
airspace for wx imbalance companies, _ax:ademaa:
- Basic procedural Inifial contingancy communication, surveillance,
separation managemant systam intagrators, etc.

Simple scheduling
+ [nitial constraint
database

Examplas: Google, Amazon,
Varizon, 30 Robotics,
Adrware
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SESAR ZZAE A3lo x| Fel3Z7] E3 ZZAEQ INOUI (Innovative
Operational UAS Integration)® Z13 =.

=3} SINUE (Satellites enabling the Integration in Nonsegregated airspace of
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ZIH= S 450km/h, &5 A2 30h,
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5%, AHFY AF 2 e g
14, d7FdA & AHFEJAE
1. AAAE AHEFELAE
(H9 - )
st 1%t %t 3%t 43} 53t 6t A
g2 E[ £ E[ HE HE El= -
2001 712) 6 7 49
o2l 2 4 %
HABER 5 60 70 70 70 70 30
2% 0 0 0 0 0 0 0
g e 71 84 84 84 84 465
2. 28 oA
O =% ) () A1)
= PAELS EL 3XIEE JEL SEL AL 2F
o121 321,600 720,000 796,800 777,600 | 816,000 79,800 | 4,228,800
HIRYIMEH | 70,000 | 2,981,000 | 2,530,000 | 202,000 78,000 5,000 | 5,913,000
JIER2H 247740 | 801,90 | 1,177,519 | 1,122,640 | 1,231,100 | 1,218,740 | 5,799,639
55| 630,30 | 452,900 | 4,504,319 | 2,102,240 | 2,125,100 | 2,067,540 | 15,941,439
2| 108,688 | 765,48 765,73 37,380 31,267 B1,481 | 2,710,044
£} 78,008 | 528,38 | 520,064 | 2,459,621 | 2,486,367 | 2,419,02 | 18,651,485
O A=A 10 F<217] &4 Wl Y, #4 7|s7]|s9 AA 2 /AAS
A3k A (e A9)
=] PAELS e 3XIEE AFIES ELs BRIES =y
o121 158,400 35,200 340,800 224,000 224,000 24,000 | 1,56,400
ARt 0 110,000 110,000 0 0 0 220,000
JIEREH| 223,400 501,600 498,460 469,680 469,680 49,680 | 2,632,500
5| 31,800 966,800 949,260 693,680 693,680 6,68 | 4,378,900
2HEH| 61,642 151,300 | 148,318.2 | 117,9%5.6 | 117,95.6 | 117,95.6 | 715,087
E] 43,42 | 1,118,100 | 1,007,57.2 | 811,606.6 | 811,606.6 | 811,606.6 | 5,093,937
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=g 7=

(9] )

= 1XET 28 =T 4ET = 6T 2L
QIZH| 57,600 134,400 134,400 201,600 201,600 201,600 91,200
&M= 0 770,000 1,69, 0 0 0 2,460,000
J|EHEHI 46,300 316,440 316,440 304,400 304,400 304,400 1,742,440
25 103,960 1,220,840 | 2,140,840 | 556,000 566,000 56,000 | 5,133,640
2HEH| 17,613.20 | 27,52.80 | 363,92.80 | H50.0 | %500 | 9450.0 | 872,718.8
S 121,633.2 | 1,428,382.8 | 2,504,782.8 | 650,50 620,520 660,520 | 6,006,38.8

[ A5-5A 30 /<

7) ARS8

h=]
(9] H9)
o= 1XEE 2RI = K= 4TEE SXIEE BRIEE 2]
dPal] 67,200 192,000 263,800 369,600 425,600 425,600 1,748,800
HRAH|MEH| 70,000 1,016,000 1,170,000 26,000 26,000 0 2,308,000
J|EREH 13,440 38,400 253,760 473,90 485,120 485,120 1,749,760
A 150,640 1,246,400 1,692,500 869,520 936,720 910,720 5,806,560
ZH8H| 25,608.80 | 211,888.00 | 287,7%.20 | 147,818.40 | 199,242.40 | 1%4,822.40 | 9B7,115.2
=l 176,248.8 1,458,288 | 1,980,2%5.2 | 1,017,338.4 | 1,09%,%2.4 | 1,085,542.4 | 6,793,6/5.2
(1) <1a9]
(] A7FA 10 F2A7] #48 HHo Ay, #d 7&7]F9 Ad L A4
& A AF (el A 9)
2 Activity IMEE | 2R | 3RET | 4XEE | GRIEE | 6XET S|
20| 28 M =& L XIAICH
9,600 19,200 19,200 19,200 | 19,200 0 86,400
ONS/ATMOIIA 28 32
00| 22 HA 7 14,400 | 28,800 28,800 19,200 0 0 91,200
sk2Y S 2 Yol i X8 i
2 ol T 14,40 | 28,80 | 28,80 28,80 | 28,80 | 28,80 | 158,40
AE 28 ZIE Biyst 20| 015
9 28 J|1£J|Z0 HAE(H L DAl | 57,600 | 144,000 | 144,000 | 144,000 | 144,000 | 144,000 | 777,600
N
WSEHIIE & XN, D
PAS S " RHE AN o | a0 | men | e | wan | sen | soram
2017| g =0l 9l Mol I
=l oy =8 M= 14,40 | 28,80 | 28,80 0 0 0 72,000
Ty
JIEH Al 28 = TMClE SIS
R 14,40 | 28,80 | 28,80 28,80 | 28,800 | 28,800 | 158,400
A 168,000 | 336,000 | 336,000 | 297,600 | 278,400 | 259,200 | 1,675,200
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(&9 H<d)

- - . _ A _ _
=9 fctivity s | 2xd | sxs | 4mEs | N0 | emec | e
Zo! 201)] 282 945+ SHI(AT,
ONC) ANE Al &H, 2= (IR | 38400 | 7680 | 7680 | 115200 | 115,200 | 115,200 | 537,600

- 19,200 57,600 57,600 57,600 | 57,600 | 57,600 | 307,200

:q
28 N2 1Y AE 7= (HRZ, BHIAE) | 960 | 19,20 | 19,20 0 0 0 48,000
| 67,200 | 163,600 | 183,600 | 172,800 | 172,800 | 172,800 | 892,800

(&9 D)

FR Activity IMET | 2REE | 3EE | 4XET | SXMT | 6XIET | 8

oIzt S| AERE 57,600 | 153,600 | 230,400 | 230,400 | 230,400 | 230,400 | 1,132,800

HRAZE0A S0D| 22 555 2
RS20 2Dl 3= 2 19,00 | 38,400 | 38,400 0 0 0 9%,000

32 HES g o
St =2 (|28 HUsH)|E
9,600 38,400 38,400 36,400 | 38,400 | 38,400 201,600

ol Y Bg ¢in
TSR At Gt DI/t JHer
S0 SUBKI 2 PO+44 ST
0 0 0 3,40 | %,000 | 96,000 | 1,430,400
of ALRIQ Mt & AH| EES
S5 23
2 8,400 | 230,400 | 307,200 | 307,20 | 364,800 | 364,800 | 1,660,800

(2) AV HYZEBHT 4 o)

L] A4 10 F2A7] #48 HHo Ay, #d 7&7]F9 AF 2 A4
S 9% AF

(
FR Activity oiE o BF [ A [ 8

00| 28 e & L XAItH 0 0 0
ONS/ATMOIAT 28 017
200| 22 HH o7 0 0 0
g3 S & 8l Y A& HE
2 oY XA | ’ |
NE 228 ZIE Brget 200| 01
2 28 JI2JI=2 HB(oH ¥ DAl RS AlSH014 ZHEE 10,000 6 60,000
P\
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RPAS WSEMIIE % X WA, DAl
- 0 0 0
I\
oD| ¥ By ¢ 8 28 AT
A2 0 0 0
JIEF Al 3 & THT=E BHIES
A2 TR 017
A0 60,000
[J 754 2: RPAS &8 1Ze 75 whel: H9)
=@ Activity HRAH| HAl Ct ek (=19
oLt OIS r%t 50,000 4 200,000
Ol 2XS 30,000 4 120,000
OHFIL} LHE 10,000 9 90,000
oH cHiE
20! D00 28 S8t ST OE|IL} CHHE 10,000 1 120,000
OF0) ABIZ NS S, 2% O o OIS LB 10,000 6 60,000
o ) = U R BEIR ¢ #he 10,000 8 | &0.00
s D¢ KA L E LHE 10,000 6 60,000
o8 XA 2 ER) oBHE 10,000 6 60,000
HIESIRI| OHEILYRRS 10,000 8 80,000
9 OHEILF BRI 10,000 4 40,000
ABH0IC] GBOM 500,000 1 500,000
D01)| Al 20A] Al AIE &),
et ;I,_: 5 AE A ADS-B UAT 100,000 1 100,000
- 058 1090 100,000 i 100,000
22 ¥ TN A 2= (HRB, BHIAE) 4 200,000 1 200,000
A7 1,810,000
[] AFFA 3: FEA7] Ag:E 2 SIAHE 53
@9 )
ZQ Activity HRAH| Y3 =9, > Al
ESERNENNS) 250,000 1 250,000
AIBE 2018r2)|(150kgDI2F 1X) 650,000 2 1,300,000
RS 200,000 2 400,000
0I2E 20| NERE DOIED)| AIBY0lM 50,000 1 50,000
ASHO0IE ZEH 10,000 12 120,000
NEIE 2015 2)] (150kgDIZF 31&2) | 300,000 1 300,000
EEENESIRCEERR) 5,000 2 10,000
HIZHZS0A S10| 32 F= L 0 0 0
42 THEA J1Y ¢
ALBLEY SS 0|26 UsH)|I=
o L M2 6 0 0 0
CIEX Al ot Dlchs/olia=50F JHet
S0l SHRR| U DO ST . . .
A AL e & AR HES
St 233
A 2,430,000
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(3) A1&F AFHZEQ-HT 9 o)

L] AFFA 10 F217] 3

| HE o Ay, #AH JEr|Fe] A 2 A
S 3 AF (&) H9Y)
=Q Activity NEE B3 EOF | 2 | o
01| 22 M8 22 % XK . : :
ONS/ATMONIA] 22 ¢17
200|253 A o7 0 0 0
329 S 20| B3 oY X8 iE
% 9 X 0 0] 0
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25

RS Bt 12,837 12,862

H| PZFE = 117 6,654 6,771
PE = 214 14,836 15,050
FAE7| 717327 = 134 2,687 2,821
SAE 7= 113 2,585 2,698
Y H~FH7] 7)& 2,007 2,964 4,971
ST 3,300 2,561 5,861
PR=EELE 975 6,012 6,987
SAA 7= 2,028 4,741 6,769

H| P24 7= 111 5,160 5,271
xR 2 B e 2,871 6,337 9,208
AFAG 7 178 2,704 2,882
Aol EAA 7= 1,840 4,111 5,951
EO/R7|& 2,297 7,708 10,005
A3 AR 7= 2,797 10,765 13,562
AAARZH7 = 3,722 3,421 7,143
7 22,729 96,083 118,812

Abe; 2hafH011)
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2 7Hg38ta, wid ARE9 5%7F SUehe AoE 7HF

O fEyeg} THEA7] & X A /&2 20179 01%= S48t vjd
e8] 45%9 =712 R Ao 7 7FASIY 2026 3% E¥ 2 AR

O R&D 7198 AE Y (2004), R&D AEFEL F7MATNEAY B B4
311\1(2009)—3— AR 247 281%, 32.7% = 7HA

O BAFH 9 71E&2 WBSAHFE # BALE S F A4 divl SAE Y Hl5< 43%

t=5

WM=AA A7 & FAHA&(Teal Group A5 &-§)
CMS=R17F 72171 2 704 A1 Hl&
TS=5F-171eA 9] FAAA 7] & B&6)

Ks=F2utet HAfg 30259 3% &3 7H4)
a=R&D 7193&(28.1%, AN 3 (2004) =A)

B=R&D BEFE(32.7%, =7tAFMNEAE &4 £4 2A)

y=AFE 71 & (43% 2 71F)
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HIA(20095 <A=Z 2447}; 281%, 32.7%= 714

Benefit2
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KU=S2e] Nk d8 TAA/FAN o5

AC=3F A1/ 8pA 3

a=R&D 7148(28.1%, 2 EF(2004) =A)
§=Ard 7198 (30%= 71A)
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O R&D 7|9 && 21819 (2004), R&D AFES F7FA7/HEA Y &34 24
HUA(0002 ZAZ z+7 281%, 32.7% = 7H4

O AlY71ed&S ETRIS] CDMA 7]l (28] A€ 2, 2004)7 $-917] ‘F8]e <]
kg Ag NEH S-S vE o R 26%2 7MY
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MM HE gaf MEA
t=20
Benefit3= Y WMF CMS* KS*o* 3%~
WM =AA F2A7]/FAX A (Teal Group A5 &)

CMS=RZF FRA7)/FAH Al Hl&
KS=FElvhet AR dldA
a=R&D 7]193&(28.1%, A B3 (2004) &A)
B=R&D AFE(32.7%, Z7tAFNEAE &3 &4 =A)
y=AFE 71 & (26% 02 7}A)
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tAezX A7t FAE = ARdRg <

<E V2> A FY HIE AR oK)

I Y Y - O E e
201533 63 - 63 59.7 - 59.7
201613 69 - 69 62.0 - 62.0
2017 70 - 70 59.6 - 59.6
20183 58 23 81 46.8 18.6 65.4
20193 40 23 63 30.6 17.6 482
20203 40 24 64 29.0 174 46.4

A 340 70 410 287.8 53.6 3413
O *@Hl= dzep7t 55 20219 5-E 2040974A] 2087 F438 A3, F

2,356.89] Yo 2 TEEon, ol 20149 AATIAE 98639 A

<HE IV-3> Qlze}t EgH F4 (39 94)
+FH& 97.0 989 1009 1029 1050 1071 1092 1114 113.7 1159
AA7HA 66.7 645 623 603 583 563 545 527 509 492
SRy 1182 1206 123.0 1255 1280 1305 1332 1358 1385 141.3
AA7HA 476 460 445 430 416 402 389 376 363 351
g4 2,356.8

w EA71X): 986.3
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(EAF Al T ARFY ot 2GuEe] FHAE 269689 olH,
20144 AA7IAZ 127419 PO g

<E N4> AR R U AR o Q)

Wi

AR5t 340.0 287.8
T PH& 2,356.8 986.3
A 2,766.8 1327.7
oAl 74
0S AZZFEEI)E Aoz 3 71&eFHEFr] 7493 AA AZA $eu
AF80] 3% ol A2 714 A 119999 Hel 3 +4

O Teal Group® Vsiongainol| Al L33t AL X W24 AA F-A7| A1
20223747 7859 tEE D AgelH, Bl AL 20199744 10.8
zZdo o5 %

<3 IV-5> MA FA7] Al A(E9:

AA FR17] AR 66,607.2 77,708.4 1.7%
X}2: Teal Group(2014)

<3 IV-6> MA FAM A A(E9:

MA FAX A1 32,600.9 108,311.6 35.0%
X}Z: Visiongain(2009)
gyt AFES 189 0.1%01A4 wid AFE2 25%7F S718kd 202610 3%

2 =gz 4%

- ZlEgH T ZI7FEE AN IT ZIedHT7] 539S A83te AFY 9
o9k dx el 202039 AFEo] Time-lag 2198 A 2023 g 2027
A Al a7t S Ao R 7HA

a9

O TAAA HIFTL Fd8 W FJAFE7] BF7 5 718 (FEF, 2012)
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Agol wet 49%2 &

<FE IV-7> AA FA71/FA8 A ArE - %)

e s oo am 2w oms s oms

o)
—;?ﬁ? 0.5 0.6 0.8 1.0 1.2 1.5 1.9 24 3.0 3.7
(= NIRE=Y
O F4% T BAAA AlAFEAA R&D H3E, R&D 7|9&, AFF79 &S
g5 A7 F WL 1789 Ao = iEHG oW, ol AAVAR 1049
419

<E N8> 08 NFAEEH

W As1Re] o
d a Q1A

)
18
P
/mﬂ,
r
S
12
o

2018 0.2 0.1
2019 04 0.3
2020 07 0.5
2021 12 0.9
2022 21 1.4
2023 34 2.1
2024 3.2 1.9
2025 28 1.6
2026 23 1.2
2027 14 0.7
A 178 104
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ArLEl & AZ A F)FlolsA TH-8A
FAHNe g B = Alan AR ad= F
O Teal Groupol A 33 I uf &
A NFFEE 7oz Qe
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o

28 37 47 60 75 95

O R&D719 &, A7 &, Al AES 28351y
o do=r FAHAOH, ol AAVAE 1,87
<3 IV-10> Alav]-§ A7a (@9

He Ao

2021 441
2022 58.9
2023 62.9
2024 65.2
2025 84.6
2026 93.7
2027 100.0
2028 128.4
2029 140.0
2030 162.7
2031 204.6
2032 2239
2033 247.7
2034 324.8
2035 376.1
2036 486.2
2037 543.3
2038 613.0
2039 776.3
2040 882.4
A 5,618.9
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118 147 182
AL 42e 2,
99} 919

30.3
38.4
38.9
38.2
47.0
49.3
49.9
60.7
62.7
69.1
82.3
85.4
89.6
111.3
122.2
149.7
158.6
169.6
203.6
219.3
1,875.9

80 102 102 102 127 127
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RAdgZEzd)FloleAd THEAA TS5
& AP oE EA3 23 561899 9 &%
O AATTE 4 % A& H3xe OS AF Z=

< V-11> 23S 7S
He]

2021 14
2022 1.8
2023 2.3
2024 3.0
2025 4.0
2026 5.3
2027 7.4
2028 10.3
2029 14.6
2030 20.8
2031 29.7
2032 42.8
2033 61.9
2034 89.7
2035 130.2
2036 189.4
2037 275.8
2038 401.7
2039 585.1
2040 852.1
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1.4
1.8
2.2
2.8
3.7
49
6.5
8.8
12.0
16.3
224
30.7
42.3
58.3
80.5
111.1
153.4
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(FEAY)T AIYS 53 F T 8366.09 Yol F=E Aow BAHQ o,
3ol g 55% S AL3 AR = 2,659.89 YoZ FAakE
A S

IS 53 7le7id 2 =zt 29 T3 Os ARE=ad, Abav g

~

O 37} Hele] & e 8366.0% Yo7 A=HH, AR/ E 2,659.8% ALY
<3# V-12> FRlol5A TF-&AATFAIESY F H(E9: 9 ¢)
H

de OSAI
F=a

2018 0.2 - - 0.2 0.1
2019 0.4 - - 04 0.3
2020 0.7 - - 0.7 0.5
2021 1.2 441 1.4 46.8 32.2
2022 2.1 58.9 1.8 62.9 41.0
2023 3.4 62.9 2.3 68.7 42 .4
2024 3.2 65.2 3.0 71.4 41.8
2025 28 84.6 4.0 914 50.7
2026 23 93.7 53 101.4 53.3
2027 14 100.0 74 108.8 54.2
2028 - 128 4 10.3 138.7 65.6
2029 - 140.0 14.6 154.6 69.3
2030 - 162.7 20.8 183.5 77.9
2031 - 204.6 29.7 234.3 94.3
2032 - 223.9 42.8 266.8 101.8
2033 - 247.7 61.9 309.5 111.9
2034 - 324.8 89.7 414.5 142.1
2035 - 376.1 130.2 506.3 164.5
2036 - 486.2 189.4 675.6 208.0
2037 - 543.3 275.8 819.0 239.0
2038 - 613.0 401.7 1014.7 280.7
2039 - 7763 585.1 1361.4 357.0
2040 - 882.4 852.1 1734.5 431.1
A 17.8 5,618.9 2,729.4 8,366.0 2,659.8
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SIAE 2. EEE0] 2|

Term O .20{(2h) HF=20F
aerodrome gl &
aerodynamic force =1
aeroelastic instability 4 SE 4
(AA”LE;)SX]AG) Based Detect and Avoid EFTHOIBF EF X 2 5T A| AE —
Airborne Collision Avoidance System | &3J| EXJ|Et =21 oo
(ACAS) A AE

Bt =5 2K &
Airborne Sense and Avoid (ABSAA) _ s8EIE
SOl AIAE

aircraft operating manual SE)| 2EuWE salEIIE
airframe a3 I A ESIES
air operator certificate 2SS0 A 287120/%
Airport Surveillance Radar (ASR) =8 2Al diold eENERELe
Air Traffic Control (ATC) SS WS ewlelIE
Air Traffic Control Clearance (ATCC) H| st 51 Dt jigg@“gaﬂ
air traffic flow management asusss2e N
air traffic management sgzunse ;Z;:iim
Air Traffic Service (ATS) stZ NE g2 azdlE
air space 29 EENPEE T
airworthiness sk ESIES
airworthiness certification ZEo3s elEdE
airworthiness release 28t &0l
airspeed indicator CHOI = = XA
alternator MEC3=saP)
altimeter D&
ammeter & F A
area control center ISR DN EN SO
authority g=2(Ees ds39=) 2a120E
Ao Devendent s os-w) | 252 KssazA
autopilot NS ESAIAE
availability sSz2MN 28|81E
Beyond Line of Sight (BLOS) HIJIAI S S 282z
Beyond Visual Line of Sight (BVLOS) HIAIH A D S 28I
catastrophic Al2E WA HEDIES
Certification basis °o1E JI=E HESIES
Certifying staff ZEd EHoIeA
clear ol It
clearance delivery [GPIE:] NP
Collaborative Air Traffic Management | &8 & gZSwWS2H Jl= SEAYTELY




Term

Technology (CATMT)

collision avoidance = 30 EENPE
Command and Control (C2) oy o Ej e
Command and Control link (C2 link) 95 2 SH €3 e
Common Data Link (CDL) S ol &3 Y e
Communication Navigation SAl B 24 I
Surveillance (CNS) ’ ’
component 43
continued safe flight and landing ANEHOI ot™ Hig &5
continuity A=A 287120I%
Control and Non-Payload HEMRSE 2210 sS4 & N
Communications (CNPC) NIGPIES T
controller L (BA) A7), Ao A

2. (AH) Z=FAE, #AAL
cooperative HEOX pneEnEd
corrective action e =&
crashworthiness HES=PN) HESIES
crew ESANAL, E2H, 2224 EAK KM E
criteria J&E
critical = RESTES
critical part =R 23
critical safety item FROEES EIESIES
cruising speed =l
cumulative safety S& OtM RESIES
degraded =0l Mote
Detect and Avoid (DAA) ZA 2 3] jiiﬁjiﬁ
detrimental ol 8t
dispatch SEAIZ/HI I Al
disposable load 224 ot=
Distance Measurement Equipment (DME) | Hel & & X EENEE et
distribute Hi=26tCH, SHHotCH, SXEoHCH
electric power source S
electromagnetic environment effects (E3) | 8 XJ|&& S e
emergency landing Hl &b =& So2HE T
emergency recovery capability H&ad=E1s=E
equivalence s54 HESIE
(Eé(\t/?_rg:lse)d Visual Line of Sight SEEFA| HIDFA| S caaoE
external power AR HA
extremely improbable =0l 2Jts¢gt

- 201 -




Term Y E0{(2) AT Z0k
failure Nk,
failure condition DE XA
Crticalty Anslysis(EMECA) 1SR S R X =4 ewe
flight clearance Hl &4 &l JF CESIE=
flight critical HSRE HESIES
flight data analysis s] ELPNE=Ipas S ESIE
flight dispatcher 222l At salEIIE
flight duty period HIH 22 A2t 2aIsIIE
flight envelope HSFSINHE
Flight Management System (FMS) gigd2tel AlAE eEAEREL
flight plan gl H = A S IEIES
flight recorder HI& | S & X salEdIE
flight time gl gH Al 2F 28|81E
foaming S, Zg
forced landing AN ESE=
foreign matter AE=E
foreseeable operating condition Oladtsst 28 £4
freeze S0, el
functional baseline JlsdlE ESIES
Ground Based Augmentation System Ol MBI K| AHE 2 A A s
(GBAS)
, XAD|g REES 24X & S e
Ground Based Sense and Avoid (GBSAA) ST AlAE —
— 2BANETEY
Ground Control System (GCS) K| A S HI Al A &l B
handoff WA o]t Z‘TE‘&I%@AI%E{\
handover SHA 0|2 jim%m&aﬂ
harmful 2| ol 8t
hazard R0l
Hazard Risk Index (HRI) ERC HEXE SESIES
head—on gust sretsr =3
heavier than air = S IPSIE
hot—day =29 J|20l =2 ¢
human performance PSR P saIaE
Implementation Guidance ol XI & ESIES
improbable tsd gl=
inadvertently O| oK E A, 220k
independent SelA0l
induction system screen S2AHS XHS(2H201)
inertia 24 ()




Term W18 0i(Qh oI5 O
in—flight occurrence el = &
installation PN
Instrument Flight Rules (IFR) HD| H& A= S0 BHEX
Instrument Landing System (ILS) HOI =5 AAE eENgTEYe
I(rlw’\sﬂtél;ment Meteorological Conditions HI 1|84 7| AFALEH sl
Integrity A& A HESIES
Interface OIEH MOl A HESIES
Integrity 224 e PIESIE
interaction ASEEZE
item of mass == SR
knowledge test INESESUN
label ctel (2 20I0H
launch controller OIFEESAl RSN K2
Line of Sight (LOS) PIUNR=E mamue
load reduction/alleviation ots LA/t
magnetic direction indicator A4 2raE X AL
main rotor F3 &
major =0 ESIES
maintenance Al EESIFSIES
malfunction QIs)HM, 2&s
maneuvering envelope Esd99sd s
manifold pressure CHola &8
manifold pressure indicator CHo| 2t XIAID|/CHD | 2t et &
marginal A0 SESIES
Master minimum equipment list DEF AR 2= .
(MMEL) s
Minimum equipment list (MEL) FAZH == S
mechanic S HIAt AR X2
Means of Compliance (MOC) Netgds 2y azE
minor A0l ESIES
mishap =S EESIE=
mission critical UARSRE SESIES
national airspace system =224 HAH HESIES
negligible 2 Al LESIES
nonabsorbent HIESH
non—segregated airspace Hzel =<9 ER S
non-cooperative HEXEHN SrEnEd
normal operation 3N 2H(ES)
no safety effect orM Hek gl SESIE
obsever 2 ALK i
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Term #2R0{(Qh A7 EO}
obstruct 2} ol
occasional Bl SIS
occurrence g A
operation %(%DP, _i_g, _i_g’ A=
operational control SSHEX S IPSIE
operational flight plan 2l A = A sa8IIE
operations manual 2atud Y PIESIE
operator 29, 2L 288I|E
operator’'s maintenance control SIEES T
manual
Participating Member State (PMS) HHIE= olEdE
payload 2E &I
peak =Xl
performance ds ESIES
pilot—=in—command 1 & s2IIE
point &
positive locking L(+)eE &2
powerplant instrument SSEXIH DI
practical test AD|AIE SIS
preheater IRl
pressure—altitude piRsianies EESIPSIES
probable ts/Itsét
probe =]
projection E AL
provision =t HE A
psychoactive substances g(m) o8 22 eeelE
Quality of Service (QoS) SAAHIA SE sEAgRET
rated limit H2A HeH(ESR)
rated power HA =
rate—of-climb speed MSESE
rational ge| & ol
reconfiguration SaHA
rating EIRSPNE=! ZAK K2
relay station 20l1s8)| ZH =2 =MI2EY
remote control station A S HIEH] EEA N
Remotely Operated Aircraft (ROA) AAXS 3 HESIES
Remote Pilot Station (RPS) AAXER
Remotely Piloted Aircraft (RPA) AAXBTE S
Remotely Piloted Aircraft System 2 K EE D Al A
(RPAS)
Remotely Piloted Aircraft System 201D WHEXEEA} YT EE
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Term HoI20{(2H oI FEo}
(RPAS) Operator
repair =2 e PIESIES
response Brs/8e
rest period SAAIZ2E SISl
radio failure FHSH & P E

e PIESIES

Radio Line of Sight (RLOS) M IFAI lii"l)’
safety critical HESRE EE-DIE
safety management system OFXM Zte| Al A El s8EIE
Safety of Flight (SOF) OtMH| &M HESIES
safety program Ot Tz )& 28IeIIE
segregated airspace =zl 59 ERSIEY=S]
self-containment KA =24
Sense and Avoid (SAA) 2HX 2 3|1 PGPS TS EY
stability augmentation o B
standard Instrument Departure HEAIISLEX ji&'%mga‘
standard terminal arrival route EEHIERETY SnoEREd
State of Registry sS==2J} S IPSIE
steep bank 212 HAR2
stop HSEXI
sUAS _JIK_??D:I_'?_O‘_I | SHAD| =LA E
supervising Controller 25 EEA
System Engineering (SE) ANAE ATILIHY, MHZS SEIES
system response AMAEN BEES
system safety AAED OFA EESIES

System Wide Information Management

O
oo
0
HT
]
o
>

>
0

(SWIM) =
Satellite Based Augmentation System | _ _
ety FASLAIAE eBAgRRLY
(SBAS)
System Wide Information sto GOIE =& 2Ha|o I,

Management (SWIM)

technician Ul A SAT X
temperature gradient = & ol

Target level of safety(TLS) S e sElEIE
terms of reference 1 Arst

third parties XI3 At

traffic pattern ME=PSES pneEnEd
transmission cable S&A0IE

transmittal SE=

Type Certification (TC) ERSRIES SESIE=
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Term HHE0{(2h ¢ E0f
type design A AH HESIES
telemetry RAA=M)|= NPT
Ultra High Frequency (UHF) 2 CH} ssAETso
Unmanned Aerial Vehicle (UAV) Lolst R )| szlzcy
unpopulated area olHIEE E
Vehicle Control Functions (VCFs) S$2I| XEJs BESIE
Very High Frequency (VHF) ES=a; ceANETEYe
Very High Frequency (VHF) 2Ol M watd 24 X e

Omnidirectional Radio range (VOR)

Visual Flight Rules (VFR) Al H Hlgd 7= 20171 2HRIE X
2e|sIlI=E

Visual Line of Sight (VLOS) A HIAIG S PGPS TS e
SHIIZ2EY

Voice over Internet Protocol (VolP) S4 oW Z2&E sEAuTS

windscreen S

wing loading OlHGI=S

wire bracing HE =

withstand ACICH
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L. o] HiAE FEIUFFAA AQe 7]/ EAg <]
AT E LA Y o
2. 0] A W&s HHEstE= wo= Bh=A] FETER A AP ALY 9
ATZAAA S vreoF dunh
3. 17187 E 7L FA g e geHor WE T
st = oby Huth
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