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area ofal AYZHEC ERF AAolEE Eol1l Qe ERE EE A B2
e 713 Qlo] AR o] & ot AztEnt

HA2Ao| A ESC]
HolAM 71zl it ZHARE o715 TR EAL
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Lot 7|=9| 2ol (3) TRt 4S9 o
U715=2101257129]
MeS 7 SHAAA MEA Eel= eVTOL 718 UAM 9] core technology & S ECHE <xlolut
mEel sjdE, meie WENZHAN ClF Y 1w oz W
Wit 2] Zuke Eof Teiduy A5He FRAME B2 A%

Nee FAT ASALWIA Felsslt @A TAE UAM & 71
D] el mhad 4he 8 el gl 2 A B ESEo
A BAT Agellel o] Aol Flslt FolAm ek Azl
wepd )E 2 AU F7e Belololse ulel Fulskd o M2e
Seoloigel A 71E RS Merd & gtk ol Jglh gele] BES

—_

mz

MEZO| A} UAM Business ] SAHE:
YSAAAES| A

mlm

PASE Theat Zol acfshe 4 9.

AR, Ae A FEARARECITE Boeing(H %), Airbus(eflo]H ),
Bell(®) 59 &2AE dAIE2 o ARt tiy FE7v 559 HE7,
TloFst Sl g, w8 T2 urEolgitt GE Aviation 7S HE fo]AR
AFA02 Fofsta Qlrt. o FFAIZ A2 Ahet 71AE dote=A
Sk 71&, HIBA HEEALHOA B 2E5 Bl AA et
TAHE EEoME M R2E Ko Sith o=f 77t A4 Vet

B#c dgo]g2 2ld] UAM EoloMx 7P Azl ¢ie Axd A
2t
ASAIHH S| A, 2 A T FrEe Wojd 7F HA Qe AEA dAIEY
7RI o Ho7b sofutal Qltk Toyota, thde, #l2, ok¢t, 224, Rolls-Royce,

A7t ABEAET /A AGE EAY AY Aol v Qi
Denso, Honeywell ¢4 Goodyear &2 supply chain ¢] o o]Fo|z]1L
ot 2y ofds] AEat AES] UAM A& 71E AEak Abgdol digh
Hro] & HAo] 73eke w2 4 Qit}, CES 2020 9] Daimler 7| E AlAA L
Volocopter FAFE dgshA] “ddf UAM Algo] e a8 ¢F Hob =
&2 QA=A 0] ol FTHETL 7]odr,
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3AFINA| 2

A AEIEREC] 7(A|
HZ Ao - ASA0IM
EVAE 7|& <3710
HIH 7= ZHo|

2710l 7ks

J215. 232t PAISe| UAM Eap 2 mhELY gt

. y — . are y ” FEV
Automotive OEMs are investing in Urban Air Mobility and forming partnerships  cousume
AUTOMOTIVE OEM INVESTMENTS IN URBAN AIR MOBILITY

& €11)) DAIMLER & & &
TOYOTA Auch GEELY HYUNDARI | eomscHs
JiBY @ AIRBUS VOLOCOPTER

‘Air-Taxi Startup Has a
Working Prototype and a

FashS!UOMHo E e eceedettersteaall
2/2018 11/2018 9/2019 9/2019 10/2019
At&: FEV Consulting, Sl0|EASE 2|Mz|&

A, tig 2iee E3E dA=9 ﬂoqr)r 2 2 579 multimodal
service & @Ol 3 A BRG] wEs RE

Aekole}. AR ShEgo] AJAEA Eoﬂ7ﬂ Uber z
UTH o]l HEUA ZAZE AHEY] AEUE = Uk Uber 7t
HZ2YA 2EE 92N, 7)A] AAGAES Adcke #AYEe 28 RS
AH|A ARl ERt AleA, HAF ] Egol okal Qirh o= EHE
oA 5 o5 AH|IAE o]8s V“‘jrh /\HVF“O] dAY] w2 7]'%

o9l

A, A AHEYGES 7|k v ¢tk 71 HSr|Y deFE=
groieh Ao BQIEE AMo]x|dt UAM 2 Xt ZAHo] drt, E3t
B HEA 2|2)9F WA= HFAES Exitlex. M&A)©| 7Fsstth=
oA B2 dAlEel AEst ek & d=xl {19 Volocopter, Kitty
Hawk, Lilium, Joby Aviation Go] 2AEtEQC] tjEFapso|th o}
(18 160 air transportation 7o FARRF BYAZE9] F2 A5
Foltt. "thgt ApEo] BEAfE= u4telel AAREe] 846k JEE &
U= A2 NASA U ZHE fistda, A9 QIAlEe] Rxkdyt vhy
oA o] Aol HoE7] whEelth olE2 EV APFelA AlAlolde
do7|1 QU= Tesla A ZAFE 2ofollA Al 2 9] Tesla & wFY U=

Zolt
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216, Air Transportation 7|0l FAfSH REALE £4 EAR[R| Z0|

(HOHEE) BIERLA(2E) — 5= EXSK (HOHEE)
2500 4 700

1 600
2000 |

4 500
1,500 |- 1 400
1,000 | 4 300

1 200
500

1 100

D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D

2t&: Crunchbase, 310|EAEZH BMZ| 28

J317. UAM AELERo|| Cist £AF L THELY $iE
71 =7t S/ S22t
Kitty Hawk o= e N e e Ll
Lilium =4 HIAZ  [HIME 2} Uber Elevate THEL]
EHang == CE
Volocopter =9 H|A2Z  [Intel, Geely, Daimler, O|20| ADIER EE
Airbus oA o o
Boeing o= o4 Uber Elevate THE
Joby Aviation o= H a2 QEL, Intel, Cambricorn Investment Group(Tesla 27| £2}A}). Uber Elevate THEL
Sky Drive Ud= HIAM | ZQE} £} Cartivator2 A2} IH|C|OF Al 2|9 T2 1 THEL
Karem AirCraft oj= HAZ  [SHSIAIAEL Uber Elevate TFEY
Aurora Flight Sciences o= e [2Y A=A
Pipistrel ZEZHj|L{ot HIA  [Uber Elevate THEL
Embraer o= o A2t Uber Elevate TFEEYH
Textron o= d4E | A, BEAQ PAV At
Bell o= B4 [Textron At2[At. JALZF ADFER 4fALRF MOU. Uber Elevate THEL
Cessna o= HA2  [Textron Zt3[At
Terafugia o= HIAZ  [Geely Z}8]|A
Workhorse o= B4 |Moog At2lAt

A2 SO|EREH 2Nz 2L

oA, oA A YAlEC] B EEC] ot BiEAHIAE ATl £ QU
2 a3 ofkE9] Amazon Prime Air(opEE Lkl ofof)= 2.25kg FA<]
Ee AR HiEshe EE AMIATE App 2 & O 107HE AE
-l 0 2 HiES =ttt Amazon traffic system = Fofl A9 54

g o
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UAM &t42 =712k
| g5t ?é;é,”ol ol -
SO MHIA T30

022 NASA 2t
THETA| Support Off
LtA

defrl A fARE MHIAE FHISIAL Jloh dEuhre] ERARAE

A Aol ()= B =i AR/ ARE Sof ittt
=h AlZ2]ARL HJo] Al (Beihang Shine:

R KT REBEANBHRAR) T Folufert FasiA ofefet FA9
FEe WSS & e EES AEY Aot HolgARIE S &
EES 35S Al 2RI v et 1wl HEo] 7hsofE
Aoz HQlth o] FofE A%t oA Hol= ti#4 7|95 Amazon,
Alibaba, UPS, FedEx, Domino’s Pizza, Ukraine Postal Service, Flirtey,
Workhorse, Zomato 5©| it}

1218, O|HHA o] ==EdH)

—==

A=: HelAE, So|RASH BMAZR

oA, el 71Xt FFF Z1sel ol TP w2 7]%313 7 Q)
NASA & o] Hofole] A@AZe] itk B2 NASA = o2 9
ZAste g ods] nj T27|& A HhAS Bad g} O]U] NASA
Technology Transfer Program 22 EZ27]&-S W70 o|doh= 2GS
Zsgst vb Qi Hab opuzt ool 2022 |7HA] AAM(Advanced Aerial
Mobility) Natlonal Campaign & A5ty HEC Al © FAlof gt
AR Qe IHe 28 gAES AT Ve T2 HZ2E SiFilde=

Zlo]t.

é’.‘:‘r_ﬂl

lo rir

N

P ©4 AZH A= NC-1(National Campaign-1)22 @A otEL7Z}
71 A 29 Holith Bt @82 fld) =9 RE k=

A gart et o] IAoA AVFFTAHFAAT} 11U d=5=
e WSS 0 43 o g
Zler WP dFe AFHcR FAPIEHE =Tt ddsle
]

o] ohd 4 gik

ol N

|0

B L A <A O\
o]
;ﬁé

_ll-ﬂ o> o o
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S0 thet B
Q40| Z3H 43,
Aot HEs M3t

25302

NASA 7+ 5= Zlo] opuct, n] = A (Digital Innovation Unit)S 55
Joby Aviation & H|=3F eVTOL &37] 9 7% /HEAE)A 1-2 At g
$2o AF AFS H5 k. eVIOL o FHE & 379 A=
273l Agility Prime = Sabrewing Aircraft, Elroy Air @ o2} 3]Ato] A
A5t Q= oo 7] NEAREONA] SBIR(Small Business Innovation
Research) AR AAs] Adstal e}, =k =59 ATAKARD 7
RO AYdoer FrAOoF o] FHopg Xdsfen Qlth 2AAHOoR RI-
o XY Aoz sk Sk

el o
184

J%19. NASA Q| AAM JHeh 04 :QEY

@’ NASA AAM Mission Priorities

A A ot — Human Response to Noise |

Operational Rules, Roles, &

I Regional M&S Capabilities = AAM Airspace and

Supplemental Data Services

Procedures ’f & In-time Aviation Safety

Comm, Nav, Surveillance, Management System
Information

(L

Source and Fleet Noise
Vehicle Propulsion Reliability Automated Flight and
Safety in Environmental and Failure Contingency Management

Assured Automated Architectures
conditions

National Campal

High Density Microplex

m:N Pilots to Aircraft
Distributed Electric Propulsion

W sircraft & Aircrew Barriers
B Airspace Barriers

Community Integration Barriers
Pillar number

AtZ: NASA, SHO|RASH 2IMA| 28

AAM System Architecture

@) At HE et FEt =9

2o S=o] EHe wESHL itk & At Ao ARY AfdH]ol thgt
EEHEE AEY A AN 3 A gt WAl Honks
AHoRtte 744 Ha d ol Azeh AZoA
seder dgcke Al 7ledHe S5t s Alxet WHolM A-EepriAl
THEA] ¢k Aol odEolt.

fru
9
2
X,
=
_OL
O
5%
rlo
l
:
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—_

9V ge el FAREe] olfiAor skt Robt wz we
o}, 29 Azt Aol 2§ Feleld WRH] EE = €9 or

ro]
ook
ofl

Haoleks gAo] @AbE S glth EE MBS JleHoR Ausis
QJPEE Fleo] AN WS Gl AR SO BAH Zuie] et
gelz ol 4 9t oleldem olgd A¢ Helt el ol
AR olofd 4 Q7] wRolct 7IE Al AHY A o] S
b AokE EAjg) webd by Bl E2o) ol#jHe} & Kot wat

Alz=oAf o] Ao,

Afe| A9 4

279 A ARl $87587F UAM 488 AV1E %5 S2 9l

Al R OIM FRM SAACIAE Are] S A2 mEAl AL Ao AAA
YO A M Al 710l UAM 7]&9] wig d4AsE Wil glom, AzEn 4-8s)

Aol W=7 7kl Slae A4Skl ofof] iHlstal Qlrh

N OE
El
off
r_l
o
>

o ool

(o]
el
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oE
H—1
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_O|L
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rg A2
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o

L oof >
o
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odl
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Moge Ageln 2EW AN 2 FASEE ARl Q= ARl
zaololzA] A7l a7k gl
ol Ui} 71 QA o] olele BAE ZojjzA] Aok & Aol

N,
H
1o
o
iz
H-[
c
>
<
>
I
=
)
_O‘L
kv
1o

&

OArRH &

UAM | THZ51S Sl g5 meE Aol Bevl 23 75U AR 48 B £
A2 480| HZslo(o} ATS, UAM o o388 Sl ASlH 48 ot tje Fasit
sk 32z £840) obe] H/W, S/W, System & FHlslebe AR, 4ulz}, 2o g5

Faazo Hsh 7 oul gl H ol Ago] 918 97 F 4w 9] wEeld =3

9-11 HlH2 ko] Egtuts 42 v Q= New York City olA= AFel4
80| 54 4= Stk

ag71e] AAE HHEez AHE TFsAdel w2
Ao #adt AE7F gask #2 fz oy
AEe Tl SRR, ] EEo] sl Ssf 7718t el
ddz HA Uhsde Bldle ARle 292 sl dEolth
g2 8]%g(Hovering)©] 7Fast 2% UAM o] 7iRl1e] AMIE7EA] et 4
Atte fE= Sl dEEHe 22 a5 A= Y oot Eu
ofyet 71E 2 A ¥ wEsd AR B olsfEAAEe] UAM &
RISl Al W AZbsiEtor ol

rlr I
El
e}
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ofgf Zk=i= Airbus A AFAClA LA, HAITAE, AgAet FAHES)
1,540 BS o= g dEAdeldt g9 44%7F tEisl= UAM
EQo] £l AR vehich 59 F2 SHAEC| FdZol Hls|
20 gHoln £84 "Hrg yepfr otk AgERE diZ
E](67%)2t LA(46%)°) AFdt= 377 A4 (32%) 9t FEHE(Q27%) ol
6H UAM & A 7FsAdol =AY &2 Zolet dddich o] A=

to] Zugtol] whih UAM AJH|Ae] oigh 2|2 HAe7p M3t

=] EZI\_}\)\E}

A UAM Zqlof digh 29 Zaee ok A7 A we 77 2
oAl 79 AR ARle © Al She ARFES] A, @ UAM 714ellA]
AT 259 FF O UAM ZIH0l 28T £&%9] 27], @ UAM 9
HIRZARM, @ UAM €] W33 F0 = Ly,

JZ20. UAM Q| AtelA =8 Ot HEZAL

Urban Air Mobility (UAM): | \ ?
on the path to public acceptance |

(T

> ’.! 1 ,540 respondents Key flnd|ngs - Demographlcs
Likelihood to use Very likely Very unlikely
support or strongl!
1 [} 2 suBBort UAM o 38.4 481
Male Female
Urban Rural
> 9 4 ocations surveyed fidesening Biking AL IGEY L)
Z of 75-84 year
25 min 19 min olds view UAM positively
MEXICO CITY LOS ANGELES
67% are likely or very 46% are likely or very
likely to use UAM likely to use UAM The TOP 5 concerns
16% are neutral 19% are neutral
O & « O &
N
:zv!/”;'i:mnts are N Safety of the Type of sound Volume of sound The time of da The altitude at
o y Vi ul ul ul i y it
likely or very likely to 27% of respondents are likely individuals on the ~ generated from generated from when the aerial which the aerial
use UAM or very lkely to use UAM ground the aerial vehicules  the aerial vehicules  vehicules travel vehicules are flying

24% are neutral 25% are neutral

At&: Airbus, StO|EASH M2 &

6 Nzt &8

S22} ¥2 j32 2§ VTOL(Vertical Take Off & Landing, $~2]°]25)deje] UAM 2 27}
22 U2 FAt Zagly, #Aagte] ojzkg FIt §lomW FHa] H|gYo] 7hgoitt. 7|EF T
s 2. 7129 opfd] 2k Rl o EXuidulgat [Auzl gt ofrh g
AHEE 88 £+ U9 Aol EAHGS AlQlRt AR AFFeto] 3,200 o ¢, FFFIol
Qlmal 2E A0f 3,500 & o 485N wid HzE p4HY ol o] A st

Atk
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UAM o= o] &2 2gt it Aldo] Basirtd Fvke &85 o
7IRb A% 7*%*’311011 0P7]°ﬂ 73 éo o= °

T %
4

D EEER PR B
489S 262 4 sau} orct 2 A4 209 wEsdel] Baw £
Az, Askel AskEr

2] wolrt
o|0| OJ=0M Eoo{e oju] wl=tmt fFEols Fo| Huit o FEEARRANEC] SAEES 41
AFIO|ZE SHZ| MEZZE A=) Qltk Uber Elevate AEAIAE Hillwood = FE5AF
SMAA 2 F AP glEAH o2 AFto]ALE(Skyport: WAl TE 24 Tl UAM

o|ZEARE Aot Aty Qirt. b ofuzt ejlolE=(Related)2t
WA Macquarie) 5% "= F8 HEAE SHCE UAM 4H949] migiE
B RSk Apdate] Ak BAE @9 Folth

AFIO|ZEIF S0 1 S0l 2827 SoiMAY & Aol Ashd dAd=rt A7d Feat
UEEE A7 2 Brrde] e2% FHio wEHge Ascke UAM 7Axol A4
202t 7| A Az g7l B Qo] AeEo] A7) o= Aot 7IthE AEFEk
St Qlrt eVTOL & 252 VIOL ¢l dejFed] Hlsl 3% d50] 7]

ol =50 UAM AMel w55 59 il flch &3t wl=ole=

&g Boll} ByHZo] ol e LA4fo] ule Wk FAErYe] 2AT

o$- a2l UAM o)25747e] 9 4 9tk

J221. Uber 7} AH|ASH Skyport Ofl&t= 1222, Uber 7} AH|A[SH O|= LY UAM =2 OfAE

At&: Uber Elevate, l0|EAIEZH 2|MA| £ At&: Uber Elevate, SIO|EAISH 2|25
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20104 =2 @Z2 2010 W) So| BEAYY NG FYAG S A% WY,
gom sz MATEE  ARMY BH 59 GH4EE BolRdt Jeu Roluch ook
7434 UAM Al Supply Chain ©] FHHAA ALY Aol th7 Hizslol Auzel 49
402 0o A A R0 FAA 9GS T W ohlet W] AT Tl
BUEE AL, SHolHE, sl Frele "EJs Aguld

AueE, e B84, WY A=, AP A4 el g e
N6 HEEE 2% 4 A Hdth ARH0E Rt 9450 BAY

J&23. UAM ALHE §AZAHE At 2915

ADLEAJE| 917,
BE7|E0 U LM RE S

3%+ UMK =
712 2H

HiE|2| 7|52 b|of
X W

A2 SO|SASH 2IMAEE
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AHH0| 255 AEollM
2016 4 3=9|

EHang O UAM AfiQ]
=A4A LSE Aok2H

D172 CEA|Z0| DJIE
HIR, 3= Fg=o|
721 HE0IA UAM 7tA|
24 2IE - Ehang184
SE0[Z HAIA

UAM 22 i ety

obRE UAM 9 7147, A4 7ksAo] ok gl Aoletn sz
S PRAA ol Aldstelei Bt girkd @ At sl Ths
Ao dAAA B Foltk, BBl 78 SRo| By o] Folde

BAHEE aol7]o] ofa7kA Solie] ofRe] gl w4 S W UAM

Aol olS 1 £28] W) 9k Flolck, Roluct 2% A W 5
SAUIoE & witol AMASllslel Wz UAM A W&ol A% LAl
71900] B gtk

Ivp BeizbRe] Bt ARtESQolu AFEA A7), miuolsEe]
FAul= AlaY 22 iIE71(PAV: Personal Air Vehicle)ol gt ¥H4lo]
A&Eo] ks Wolglrh. BARE H=UASH: Azt | AEA PAV
HElstto] AL WREel 2 AL oy SF9 Aol EIb
TN UAM AHIA7F 7hssteH &= §lo] Alojakgo] 7hssflof &
B oo e; AAg, FERE AL wE &k, A, d4ydt HAfjoks 5ol
a7HES 4 gAY Ve FEoERE Wi %‘*30}71 ojglg FAoR
AAZE Aoltt.

ngio] 7Rt AAKE UAM o tigt ti5o] 244 filo] AT 2
‘16 19 vl= CES o4 39| EHang ©] 1?15 eVTOL ¢l EHang184 &
AHOIHAFETE 184 2= Ylo|W2 1 e 57, 8 7j9] ==y, 4 7|2
A(Arm)= omfetet. A% 100Km/h = HIFE 4 AL, AeF3os 2

2372 g 7 e 4w 7T

DJl & WF& M8, W58 2YSE JuA AR HelFa gl
Z30] 5742 B9t UAM HollHm 9HZ 4 g2 Al Holz
Aoltk 28 E2 7l%eld B9 AmAolgld nlE 3, olxekalo] o
g £2 750l F50] UAM AgelAl 488 7Hs4o] 2 eVTOL &
g

U A2 $4o= ol Zojdut gtk EHangl84 57 olF AAA 9]
UAM 7|82t #7989 dHe 4 &2 2982 5%
Holgk o~ gl Aot o]% EHang 2 2 1% eVTOL <1 FHang216 <&
SAISHHA] B ARl =2 7‘1]%— ZEEY Q] ZAFA =Y.
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J2I24. EHang184 9| o|

AtZ: EHang, SIO|EASH 22|25

J=25. EHang O AHAISH eVTOL A2 YAIQ] W AA1Z

idati Commercial
Company Product Autonomous owialiYeor of Yaldation Production Launch
Development Tests (Estimated)

EHang 216
EHang EHang 116 v 2013 2019
EHang 184
Volocopterr 2x
Volocopter \
GmbH \/o\l/cg:go%ter X 2012 N/A
Liium Lilium Jet v 2014 2025
Vahana
Airbus CityAirbus v 2016 2020
Pop Up
Boeing
Lﬁ;{\?’“ Aurora eVIOL v 1989 N/A
Science)
Bell
Helicopter Nexus xX 2018 N/A
Kitty Hawk %‘y’;‘f 2010 2021
Joby
i $4/52 x 2009 N/A
2421 EHang, SI0ISAE 2lMIEE
Z2 §jf 0|=9| Uber olojA] ZEe 5 10 ¥, 7he] 2ol & ridesharing AlAl 1 ¢191 Uber = Uber
Elevate = UAM Air AR|AE TSttt Uber Elevate 9F NASA 71 €2 §x|11, kst €4S
HIZLA SHE WE B0l UAM HIZUAE Aoz gshilck= Zollth. EHang ©] 714

Ao 24-& 9HEHTH, Uber & H|ZYA &247 A2H Hutog x4
A dERE Zolh U SFEUA} 2HE ARZAS ST o
= =5}

TE r =
o ode e 6&% off ARt HF Sl

M mo x4

i
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Uber 7} AAI3t 7fCH22
7|Z0| 3t
£% - Yozt Bo| ofdl

HIZL|AZ 93

71 FAA H| 2L A
EHZ 7H Uber of

2Este Aol

o o
o ds

ojN 0z

J326. Uber 7} AMABIE 7|32 27ARY

&= 27 AR
Sy 4015 (ZZAL 28
=Y 1,800kg
H2ds 2,000 AtO| 2 4=, M 30| M2 45 400Wh/kg
F210|124FAI(12) R 53 500kW/240km/h

H2IE[HA] 71kW/320km/h H2IH[HA| 120kW

71Am| 2 T 40K 28
sH=E kWh & 0.12&219| #7| B|&

AR FQIAE, SHO|FASH EMA=E

U ] o ZRe 28 3247 4 gt QAL 18 BA wt
714 FEUYAZRE= Boeing, Bell, Embraer, Aurora, Pipistrel 5 7HHA7}
A=t Uber Elevate + ©] QAE=HH 7AE FUE AHolH

Hilwood 7} 95e] S4olt £m2e] FAetdS ol§d o|Z57He

Skyport & 74/4d5te] 23 @71A] LA €} Dallas & 7|HES2 Sto] AH|A #AS

FHS LS 97l v St o]u] Uber Copter & 5ol &5 g AH|A
S A3 Uber 7} eVTOL & &85 A28 AFY AlRlS st Zlojot

20 9 @A= Boeing ©] Aurora & U5l ARAIR FHA g AH] FAtR
AT Uber Elevate 714 B dAZ=E @izt CES 2020 4] Uber <}
£xrom 53t Toyota 9 %2 Joby Aviation U QFSPA|AEIT; £%1e
Karem Aircraft &= Uber Elevate TEUAIR 3FJOH, 7]& mEUAR]
Hillwood, Chargepoint 2Jollke TSt dAlet d47]#soe] ddsta Q.
E2E 71921 Uber 71 A4 UAA BEAE 275t 9le2 UAM ©] ofZ]
HZUA 237] DAlR= HollA uig Fasith 49 o 1A4S oln

S Sz sh=glolel AU AulErty HxUAA} we Al
% 9] wEolh, A HusEe] $593714S AFeks NASA 7+ 7
i A 23 T,
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J327. 234 71

HZ| Uber Air 223517t 0|22 0f 42! LA, Dallas, Melbourne

Uber Air launch markets

Over the next few years, Uber will continue to work closely with key stakeholders at local, state, and national levels to
create an aerial ridesharing network. Safety, environmental impact, and noise reduction are at the heart of our
design principles for the Uber Elevate network. Dallas, Los Angeles, and Melbourne will be Uber Air's first

launch markets.

Los Angeles

At&: Uber Elevate, olO|EASHE

2| Af 2| =

Dallas Melbourne

J728. Uber Elevate 2| Vehicle Partners & Ecosystem Partners

=0f AE H|2
Aurora UAM A2 2I5Hl BoeingO| AIS|ALZ Q14 Porsche2t eVTOL ZHE THEHA XA
Bell AS7A| & H2|SECH 1570 2L S SAISH VTOL 37| A B
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Skal Highlights Include:
o Co-designed by Designworks with inherent quality craftsmanship

I( I »_Powered by clean hydrogen fuel cells, with zero emissions

TECHNOLOGIES | * Range: Up to 4 Hours, ~400 Miles

* Sixreliable, quiet, efficient electric motors with designed-in redundancy
TRANSFORMING THE WAY THE WORLD MOVES. ~ ® Seats up tofive passengers
* Reliable, fault-tolerant architecture for safety and security
* Piloted version launched first, with autonomous versions to follow
* Designed for the ultimate in safety, with an Airframe Parachute

THROUGH HYDROGEN POWERED MOBILITY.
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5Kg 0|t

L2gole] Griff Aviation & E3| AAlcksoA E&8H EES Ailol=
o7 gigsitt. o] A9 dE & HAAelsS Ado] /e A Lt
oFL

2017 | 7R Griff300 ot =22 zHAlskse] T5kg Bl A ¢
SEFEAY A20kx] 300kg(660 T-2E)o] FAIE Agsdlct FAAPS =
Hlg] 10 v FAL AS 25 4= Q= Aolty, JAT Al-FATte] 45
oz At} Griff Aviation o] #ujg =291 Roughneck, Florian 2

Rancher Rl Z}7F Xt} 200kg o] 2|Aj5}5(441 SR E)E 249 4= Qi

&

=

Eha

Griff 7} 91 2Asks A 7hs 7lae AWEH, WA AReE e 27
dFlE FE2 AL o= Heat sink SS7H] Gol=dl Al
HPelle 7IAIE A9 2Er fAAAEH. FHAe SS9 YAl
obzEd REE ARgel F(Em)ol 7Festes Skl RE| =Hadt
FAE Eole® AAY. AR FdT BEY AAE do=H J=
et = 4 7N, 8 = R JhsSie® WESIH ol B RHO Sk
AT & = AR, HHdz 22 SFolte gadRR A
el Aas 27t 7hsol=E o AR HiEze ddd 2=
HEeH, 2R At e FASH=S AAN.

I~ ol

U9 3¢ Skg wvke] el HiFo] A =ujo] 2/3 5 gt Last—mile
delivery ©] 7A¢ AF==2o] Hoer 4 lou fulfillment center ZHE
HoPd7hA] AE4E afohe BHlE AR 29 wi= oiE UAM o]
Aok Zoltt, 71A/dsel wet el Fof|xe] o] et 4 U,
g5 7F Boldel Wt ol Fke W otk AAfskE2 UAM

J337. 23T A 240fl 212t & Griff Aviation 2| E2

2t&: Griff Aviaiton, StO|EAEH ZMA|EE
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22714 QoI AlelA
Aol S22 A -
=AY de|EE A0

2t ol

Amazon 2 20|
A Anti-noise 7|&

E5| Ot HQ

@ o 285 - 2%

Uber 7} =41 @218E] A2 UberCoprer HIZUAS | 2hae] 7HeA
2 olft 487 GHEA hRolch wetA UAM @A e BASS
st Rachd FUSe Wt 402 Fulsls Yol & Ao

WISt} Uber Air = 4] @j2iol 45l Zo] ohet 743 AAPE A 54

—_

>,\l

rl

HEHoA MRS SfofslRr 71E AFEeks oRE ok
a7l Uber = A58 UAM AzAAEIA dE5d4 Adxdes
ey, Arag, £, T2 ¢S i Aotk diF2e] dAIE2 Uber 9

e 205 WEAZ|AE gy, Aag 7Rl eVIOL & AlIRMH.
eVTOL 2 Z7|%E 7|Hte] 2Eq 7[A|o]7] wiel 25o] Al A% 7Fsed
HHos H71E whEo] £tk 452 60db =<Eoltt. Uber oA 4%+ &%
g0l AAXGH ZAlolA eVIOL o] HgS = $d& A2 A9

HHo] Efo]Ee] alignment & &
x

J338. E29| £32 01517 2Igt Amazon 2| LS £5

A2 HeAE BZ, HOIEAE 2IM|EL
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AHEH|HL2 Pilot cost
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) o EE3HA - zgae

W AL WY A BYARE HEE o] e 2EApE gRdom
87 230 A Adslel kA, AT ool AgHgoR Agd
oIt AgHIBS UAM HlzU~ B4al] 4 Fa8 Aze)E
S 234 PREIEe BRIY QR F SAAL B g A 100 o
gol WoRith webd EAMF AW EFHE UAM  HEdab
HIGRFOR Q) el Solmdo] e 47h g Bk ¥ UAM 2

T AeHE Az fEE Zlelw Hlzys Rdo] 4 oo
AeHE Heide FF A0l meelv 1k & TVIRE A1) et
372k A7t dasit ZaFrel iR R 1 RS A 5 Qe
A% MM 4% E ddo] 7hset HlAe] AZEe], ZA 1A Al
AHA 8 Sol a7 AeHde] 7hset UAM 2 qPdet stEeotd
sl 254 (Cockpit)  FARE sd/flkEe © Ade & W
AR EE FY -8 Aot

©) o RA - B4

AR AV i dol Aok 7)o Hsf A" At 2
Al oA AV dEAle] AR Jitt oA wTRAE e EAIRE
e ZEef Ashd mepide] dietd Hlge duet wh ok A
Nrdoge] was 2ui g AAo] Hlgo] 54 o= UAM o] 24
AL 5 e wage] AEE] e EHang o B¢ 71A ghel 2 o
& e AR dEA S|, dso] Aft 2z v2YaTt A
Whdeks 7Hd st & 2 dofdl Payback o] Zhssieh 71Al +He

0oz By gloBz F 2d% HEW &% 8 Wk SA7 e 4 ke

oluc.

¢

Uber Air &= @7 10 9] o] 9= UAM 74| 7140] 54l 2 o Y £5714]
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sFE Z0E skl olnk gl FBRe B W1FA PHolBz
fA EF ofS Aok, A2H BAHOE WARTA ol BETe

Hlsh Ao B e & 5 A

A ml= 71E deFE 1T o)lEHE-2 °F 9
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Uber Elevate 9] otHi2 UAM 9] 1 updg o]FH[go] Irjxoz
ZolErhy 4W#0R UberX o|§a3Hrte o AdsixA st Aotk
2HAHA 93] ol AAYZ oletA ] tee] Jkse Auelect
o] A% shzoleby £55%o] 7 YulE FIE 25 o8 & 9k,
B Qs AHIATL B A 2 Uber Blevate 7} sl ofsHigo] siet
Al ost 48H] SIS wiEe stz st AAkAe) s, Rolet
4 So| BrAol

[e3Xe)

J239. UberElevate 9 7t442 2 — 27| 7t#49| 1/10 Oot2 Slafet Aoz MY

($/Mile)
0 8.93
9 L
2 F
? L
573
6 L
5 -
4 L
3 L
1.86

2 L
1} \ 0.44 0.35
0 . . . . ,

Helicopter Uber Initial Uber Near-Term  Uber Long-Term Taxi

At&: Uber Elevate, 5}0|EAISE 2|MA| 2

J240. UberElevate 2| UAM 41 == THAE HIE ALZ|Q

INITIAL 1
Existing helicopter production Prafessional helicopter pilot Lamborghini-like produc- Current high-performance
(100 vehicles/yr) @ $50k/year with 1.5 pilots tion rate (100/year) battery costs
per vehicle
NEAR-TERM !
Best current manufacturing Professional helicopter pilot Best recent helicopter DOE near-term high-perfor-
near-term case @ $50k/year with 1.5 pilots production rate (500/year) mance battery costs
per vehicle
LONG-TERM 14 1 L,
Aggressive, long-term case Autonomous avionics Kit 1o Specialty car-like produc- DOE longer-term high-per-
replace pilot tion rate (5000/year with formance battery costs

production tooling)

AtZ: Uber Elevate, SHO|EASH 2|M 2|
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(7) 8 FdsHA - <o

DEP & H|Z5t dE2 T Rt JEe FAAMAS Dol ARMAE FEede] R
M= Qsh 7= Al =AY el gtk wWEkA ZIAle] Asel TH Sath e
SEU S| HiaH {4t 9 duet DEPEARVZIFE o= o 9] 287t 7sie

oM Ao oY doAr uymz =zEEd o& dHe FAL & e HHAILE
dFoltt. SRt HiEE & Y57 FE GA] o] T]ofeih
StESo], £2ZESe] 22 71Ae] WA ZA7F ok 1 wre] 2 BF

o BATL W uig, 2RO 35, el ofgk Asd £A Sl

H12E Sldo] ZAE 4 9k

B2 ARro] diHlet el ohE H|g7|eke] FER1dS 2lulshy] fIet AlA,
FEIEE Tl diet ARdARE, 91483e] A, EMC, EMP ®olZA, 5G
719k0] [oT, EZA91 7|4t cybersecurity, Htt SPHgH gmAxgol ZA,
Z2A] 714 Y5kt (BPS: Ballistic Parachute System) ©Jup @5 of|oull 7,
SHAZIAO1EA], 1= 3D Map SHE 5 TheRet QEAAR|7L migdE|ofof
ettt ARaagarel nEiR| 2 Bo] PAMA|RE redundancy & EESH=
L oL HEEY Qlth

mrebA 24ge] TAZ, Operation AI2F, 7149 wpdol] 23 1, ZA|

- APZIORY. OFEIE] FHiPE|, A EH Al2Y

- AREOIH BEE, Z]A] ofjoid]

- Safety Management Computer: 7|7 &3S & gflojg #4 B o)y ofF
i/ FHEL] A HEF E HjojEl 24 # o] of F EHF H FHE

= Vibration Sensor Module: 2} &5 %9 BE FHo F3fope] 7148 E5= 2+

~ Power Management Module: HJEE] FE £ FFEE FE e R =4
HYEE AR FHA]

- B (lcephobic)7]&= Z]A] EHI =o] golAHL) 7577} FH| A g 2foTo]

HnEAES e T
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J341. DIZ0M 7|22 YSuSEC

Y 2 AYE0| OldEl= OfofEHA|

Transportation Safety

Fatalities by transportation method, normalized against passenger automabiles

Annual Fleet Utilization

Normalized Fatality Rates

VEHICLE VEHICLE VEHICLE PASSENGER AVERAGE PER 100,000 PER 100M PER-100M

TYPES HOURS MILES:. MILES ANNUAL VEHICLE VEHICLE PASSENGER
(1,000) (MILLION) (MILLION) FATALITIES HOURS MILES MILES

PASSENGER  50,300000 1,510,000 2340000 14701 1X(0030)  1X(0.997)  1X (0.643)

PART 121

AIRLINES 18,600 7,891 579,000 16 2.9X 0.208X 0.004X

PART 135

o 2,100 375 1,500 18 29.3x 49X 1.9x

MOTORCYCLE 600,000 18,000 19,800 4,809 27.4X 27.4X 38.7X

GENERAL

AVIATION 22,400 3,370 6,740 Gl al 78.1X 15.6X 121X

+ Data is US only UBER

ZAt&: Uber Elevate, St0|FAIS# 2|M2|25

JZ42. HTHAO 2 oFMSH Prop-Rotors — Ak /A% H|Ho]| [HE

22
A5

M =OF

Jet-fans

Propellors

® Ryan XV-5A

lartin Jetpack

XTI Tri-Fan 600

NV X-22

Trek Solotrek XFV
® Trek Flykart
® Canadair CL-84
@ ZeeAero
e Lilium
®

N 4
: Prop-Rotors
1000 - 5
g
52
T 800 22
g g¢
=] = -
= -150; o
o = L X
I : ‘g
= A .
Z 600 : 8 S
a ] > 1 4
< i ¥'5
S : 1 h
-4 100! b1 -~ o ' ®
w ! g o=
g 400 2 8 23,
o ¥ <. 5 T e 5
a g gL S %
S W8 ® o e i
0S¢ B Ge
s 888® G &
200 - Zse Ty 8!
ege: 238
2 ..87( [ :
< °
g :
[ |
1 23456 810 20

AtZ: Uber Elevate, SIO|EAHEH 2N R 25
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J743. Xtreme Rapid Deployment System — 7|A|& LSHAE QA2 4|

™ e

AtZ: Aviation Safety Resources(ASR), SI0|EAISE 2|Mz[EE

®) © WA - wopy

UAM & JoF#= urban area SHEWOA T Y & Qe =AY
T2 ol2tg7|th, g FARAR TAeEe] o|2EAo] niEoH
o] 3 2kl IR oS FRItt s s o] &EZ o] Aol
Z7M0] Aol 94 Zolok gt} Uber 7} A€ Uber Air & 4703 of
Skyport & IXE dPLFY] S FH oFEY o= At Ak o
HFS YIS Yoty a=a 2 AHY ko] mHlgElely g1 Ho2
ddxlojop ity mdl e MEClY BA|, tiFiESH, micro
mobility ST ZEZE ZWEFO=  AAEE multimodal AHIAE
JR=slob S Air taxd AHlAYF Wng SAslEchd ohels] mulale
Z#HE0| 93t on—demand TEo] 715522t £,

)
o,
e
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nHﬂ
N
s
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(@
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7V diEA 2 + UAM A& Vertiport <l
Skyport & ¥ A 7HALL U 1/‘]7 tofl 200 o, BAl= 1,000 HH7HA]
air taxi 7} OJRFT 4 Q= Aldolr A AE|ATL AJREE 2023 W HE
LA ¢} Dallas X3l Skyport 7} A%tk Uber 7} 91gdk= Skyport =
oy ERERe] o] ofd 9HEE A wE AH|A0 EY S|H
o= @Yo "ok UAM 9 o252 &F, ridesharing oy AA,

ZHE 5 02 nF Fgog A= A =HE Zolth UAM 9
7HIHIE ol ot oSS "] 244 ol e St HdE

ol HE B2 EA9 ol &£EE dHCeR Zojdele Al

it

HI Research 62



[0[2H7|&/UAM]
UAM, 32t Z& &Lt

0244, HI-FO 7t HAISH= UAM T Al2|=

o e

A2 SOISHEH Bl

e ut2

2.UAM &

A o] Fopr} ofd] 27] GAlo] MEY 9, S48 air mobility of et

T ob7] offmigt Al71o]7] whiell UAM &2 Al&siA gebd Zolzt
2ot O @A des Fol W AU AHAEs FECiEE,
=854, A, e, 91k, Z1AF A wet et ERolE
g Stk o] EF7e ¢ HI-FO 71 YdojFe= gk ZolH= ShaAQl
T2 obdE HolETh

(1) €82 0] u2

i'ai

UAM & ZA9
ATk Zq7<H ke =011l £EE o, FEAE ZA
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1) Last—mile delivery JI(Urban Air Delivery) — =AW S48E / TAA]<,
AA A B 5

2) Air metro JIl - W2} Z[sHEAE AR A A7|Ho=
AlH]| 2

3)Air taxi | - Ride sharing app & &% on—demand &, 1-4 §9| 54

iy

s

Mo
rlr

5) Airport Shuttle i - =AY FdS AZs|FE=
TAERE gt A

6) Tourist aircraft H- F8& UAM o2 FHpoJp Flof|A ojn]
A AR A7} 213,

7) Medical emergency I - 27| FA7F QAstE e oejd AujArt 2
AoR Hi= Fort

UAM 7IAE Aiteks dAlzAM yadgel 78 #iA AdE EHang o]
IR zp=of| ofgfiet o] Alol~ AHH=z FIt 8a HH, 94 UAM ©]

S7487) S8 AulAR 37 FRES o 4 9k

Air Mobility - Case Study

Passenger Transportation Logistics

Customer
+ APRC AAV distributor in the
tourism industry

Use Cases
+ Tourism
+ Aerial sightseeing

Guangzhou, China Customer Customers

+ Announced first urban air mobility + A Nasdag-listed U.S. « A Norwegian electric vehicle and
pilot city program in partnership with biotechnology company and electric aerial vehicle distributor
Guangzhou Government pioneer in organ transplant « DHL-Sinotrans, DHL China JV

- Showcased first in-city demo flight for biotechnology operations
sightseeing operation of flying taxis

Use Case Use Case Use Cases

+ Air taxi service + Medical emergency transport « Logistics support to offshore oil

platforms

+ Urban air delivery

A2: EHang, SHOIEAEH BlMAEL

EH | Nasdaq Listed
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AtZ: Volocopter, SI0|EAISHE 2|MA|E5

7 ASE E = 2 71AF%l e 2

oFAI7HA] UAM FH=E eVTOL & SHAIZ & Qict theket d=j9] )&
1A TR WHHWH okl (MR FESE 4 At o
DEP(AZ|EAFE2)9] air mobility & AT Fa4kdol| Zl40] ool

sz,

J347. 71AEE0 WE UAM 72

o 600kg OJ4 600kg | 180kg | 150kg 115kg
] s8Il
Az da| 2 S22 22t0|q
ooz | _ HI S3 meisre #32j0|cy
m=eRll guograr) AZ0lsY vl e =22to|
EI 2ZH B |77
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B8] 2FT YA
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e 2015437 2338/
(H]2H4) (FQIH|3H M)

=G0 Lok

rjn

= 3) 2FE e 72

A1 ) 0.15km
1% Fdf 14km
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1% Fdf 50km

[¢]
® S22 A2 UAM 2FIEE 0.3-0.6Km 2 HIE9 ST AO[0AM ZH
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Electric (H{E{2[+2E])

Hybrid (2121 +2E)

@ HiEg] - UAM 9] 7|A|2 tgRt ovzx] o] HEE YA A= o7&
eVIOL = F9Ee FAth &Folq A7E Fader WaEol e
Higge] Sk, o] 7] oUAE Fol RE=z IAEE dol EHE
el WAolrh. A7|Atet nEIZRR|E 1 3] S0 ¥ g i FEAYE
SH5k= Zo] otk theRt oA FollA A7|7F S W olf=
A2t A Az o] HESHElectrification) H= ¥ Th22] 9tk ESH
TAOA CO. e Al Ags FfAloke A= Faekr] grh
FEAANAE AsARiACE rirb7iAE YaAZ|Ee] FEo] dhell $-3skal
= olf7|% sitt shARE zEatet 2 2HRE S FHoF ok
eVIOL oA o &2 Higd a&c] 245tk A vig/lezs =4-
S AEo A2 Aol Aut BldY & & Qloh. SA glo] &ES shAY
TAZHIntercity) @5 AHIAE 7FsA skH QR odA] A&
o] dasitt. Eo] M| olvz &gl FHoluhH SAfedelAl kgt
AA wie2]7t HeHthH UAM 2ofe] & Tofo] 7Hset Zojtt,

@ sfolHIE — AFAIZte] UAM o] Aol HY F U
Joke #Alolth ZsAke] Toyota ZEl¢Axd WAZ|tt ZREE
Fsohe Aotk ddHlzE Agdl, 1age] Zhssitte Aol itk
71E 970 w2 ouA 9xE 8ol ZAHES REHE HdsHlte
AeFL FolAt ATARE Sl solus Aol

48 4 oIFk TiIE A7 Ml e stoluIE A THsm
Ut tiEHQ] APE Zunum Aero TF REE FeHOR ofF dxo=R
S 2= FF7]AT A& 550km 22 1100km o AZE &
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J&49. Safran 2| 5l0|E2|E UAM S3A X

HYBRID ELECTRIC PROPULSION
HOW IT WORKS

An electrical generator is coupled to a gas turbine to form a turbogenerator.
This system is then connected to batteries and powers several electric motors
which drive rotors or propellers to propel the aircraft.

TURBOGENERATOR

A turbogenerator, comprising a gas turbine driving a generator,
provides the electrical power needed

GAS TURBINE GENERATOR

An engine providing the mechanical A rotating assembly that
power needed to drive the generator generates electrical power
(Safran Helicopter Engines - (Safran Electrical & Power -
Safran Power Units) GENeUS)

E-PROPELLER | |
(OR INTEGRATED PROPULSOR): \

Driven by electric motors,
propels the VTOL for takeoff =
and forward flight

(Safran Electrical & Power
- ENGINeUS)

DISTRIBUTION CORE

Wiring - Manages and distributes
electrical power to drive the motors;

ELECTRIC MOTOR

Dri

or rotors
(Safran Electrical & Power
- ENGINeUS)

At&: Safran, 50

also interconnects with the batteries
(Zodiac Aerospace,
Safran Electrical & Power)

FLIGHT CONTROL SYSTEM

Inertial reference unit,
computers, sensors
(Safran Electronics & Defense)

ves the propellers

BATTERIES

A power source to drive the electric motors, partially or totally,
depending on the different flight phases and operating modes;
recharged by the turbogenerator

(Zodiac Aerospace, Safran Tech et Safran Electrical & Power)

|FASH 2M2IZR
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J&50. ALAKA'I Technologies 2| Skai

@ Fuel Cell — 2019 9 5 ¢ nm= eteprtol(Alakai) HAEHAAE BMW <4
TEoR Rt 4 AR AAHS A8sh Ska1 S 37H3HE NASA
S41E0] vlar A A wE, oy, @ & ofEstarat o=
Az HAY AFES Uis2 Aotk Skal A, FaE,
A71719kol2k= eVTOL 9] e 2UHA FEAE 82 ARt Blg)o]
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At2: ALAKA'I Technologies, ot0|EAEH ZAMz[25
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7R S8 A GEAIA 9o Uk B3] Skai ol @R
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2 S 4 9] o] F=o) Zkssict

Ol

=

.—@

CES 2020 oA k=] FAMOFE F4AEES EARF vF Qlth UAM 2
ohIAE 40 UAM A% 7RsHel $2 ARt 8 4 9k 20 &

2

=05td 7] BB d5ARNe 2 AR A7 seled 4 Aot &
7 21kg oA A A2 ] FAZE 10kg HAlol2tal shY 5 298},

AFePt 7hseiind e ZIdisiE o Al
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J&51. EMDHZE|O|LHO[M (DM Q| £AER

796mm

AA" A

Ho|2E (oj)

HIE Al

2,600mm

DS30

2,600 x 2,600 x 796mm
2.6kW
21kg (10.8L 4 87| L3
g ( 5= _% | . ) 24.9kg
20kg (TL 42 87| T8
Skg 10.8/7L
1202 (Ho|Z= H|2|) 0 to 35°C

g SARURIE(O|LH[0|Y, SHOISAEH alAFEE

Z2 A 95 MMC UAV 9A] Griflion-H 2= 43 $4ACES
W=t 2RmER] 15 ARE A&5H]eg0] 7hsgh Idolnt. Fuel Cell o] ZFsAt
ool BEV of Hlal| Aoz Q17|17 $ARE, F&EAet AJ7ke] %ol

AR GOkl fuel cell o] 717G W & Qleke Azl

Fuel cell o] 25} &ofolld BEV o Hlsf| An|zto] oj"o] & HI1 Q)= Ho]
APAo|zlal wAyg EF gl Adb Gahg 25 TR Qe UAM oA =
Ig TS E99E fuel cell 7]&0] S-

—_J_l—
Al3 3 =k S8 A4S 58 4 ks A7) £tk
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=477|1%21(DEP)2
UAM 2 7ks3Iet 7+
2%t 7ls

3. 3tE|0]

S
M
&
)
W

7137 (DEP: Distributed Electric Propulsion)

Ba715A0008 @714 1~2 ) madas} ohjet 24 4~6 7] oA
nEHEAE7)2A 78R 1 e BEs} AAsitee el DEe
2ol NAELE oug) BAMZEA AAES Frlelshd ZRo)A,
9T 20 58 WOl 5% A5 GS A5 diEs A%l wa
SN LI A BAY s 489 Wdom 29 4 98 B
o, adel ofd REGIN 4ol 48 mHZO BAg Ed o)
Hleg s))Hoa 71447 4 9l 7ol otk

252, Uber o £+ NASA 2] Tilt-type GL-10

AtZ: Uber, SIO|EAIS A 2IMA| 25

U717t eVTOL oA 7FE 2 £AI= wiE 2Pt 713, HiEe] = Blgo]
e Aot ol A¥F dHolk =St WV|REe FRol W
stz 7I5re] EfHloly mAE Al Hlsh W ofd 4 WM a&ol
FaL, w9 ¥ FH] B Seeoirh 286k, afelH, AlFETE &
HIE7EA7E QAL ofvA] Hlgo] 7|E dmEn W ik Aot ¥
A SHANE ol madt ute] o SEHIVE RE Ar|eh IA| el
ftte Hx 8% ojfolrt. 9 ofzt At AmH] He 7hsAl siFH
e =Eo] Hjsf g4l 4

ol
N
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BLDC 2E{= OF&H0| gl
S 80 ZEet
S|MES 25k= =0f|

A

(2) BLDC 2H (Brushless DC motor)

el BEE BEAZ} gk 02 ofo] 2RARANA A48 2 vt
it BelAmeel MR vorkE 2L JUAT =R GAAo] S
S Roto)E OF1, ARE TeFE N Fa § Fo] wAsH 1ol
DR Staro)E | Sl DA ARG BelE 2L o Holrh
gelol ofsh saApt ASpA B sk ol HeAREe 2o Ao
Age gyt Hell Ba ot BelAs g By ohde] glw
S glo] HUT S sk Rofo] AL,

—_

Mo
oL
I
rO

UAM 9A] BE8APA REZF o] o} H|FMAAHL dHEIE 2= 9ot
HEAREE HElA) uhd] ofgh A dgo] Brhslng giHoR Sel
< uro] Qich UAM H9E% REL 53 s dodeds 2 Ans
oloj& Zo|t}, dAUF HeAlS ARRSHA] ¢F= HeAgA REE Hojge
Aelol wrdpaoz Age 4 k. Wb UAM o= BeAels REst
Aot £ FAAE AP MM~ BLDC RE AEL 7Fssi.
UAM z2dej goieFoznt xo|ng MiAe] A WE 9] AMgo] 7Fse
Zelh. Bee 2E dEZeler W AgERA Pl szl eheie
Balance & Z+E = sjjof st}

2
]

o

YA Yol A AR, S)dste 21 AHRotor)F 17 & o]
42K Staton) & FEE=T, o= olEA ol&sk=tfel wet FA
HY(In-runner) AT ob22{(Out-runner) WAo=2 U A
2y A 1AL v, ST QR Sle FElA, ofxEuvs
o] Aot AL Bl YAl A2 FFAA 0] Qe F
o] o F AAPE T ARl Aot QIHUE olFdd sk
of st oRed WA ejF Fol st By AdAAeE
Fsota, 2Rt EFo f2ott

o
rir
=

e ox

H

—

l"

I
2

ofd H>

o l‘_\,l_a ]L
i

w b2

)

JE54. 22| (In-runner)&Aat OFRE{L (Out-runner) 410 4} 4! 3|t 2] H|W

Inrunner Outrunner
ALE: Avis Lab, SIO|EASH 2Z|Ajx|2s
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Ao WEee At AEE ol A7 ©s) BLDC RE
SRS Qe £8S 7]-20]1 9tk Tesla 7} A7)0l dis] ¢14]o] &x]
e A7) B, aele, HEle), BMS o 2o A 45-e TAY
A A NS A o= ook UAM 9] 27|41 ARE floiAd
71271491 REOJA 9] sy WrEA] "asith ‘19 | Rolls-Royce 7}
Q1=3F Siemens 9] eAircraft AFYEL Denso & AlFE B2 Honeywell 5°]
UAM & #7)%e] 4] 717 2 B4 71705 ek Airbus 7} A %4
CityAirbus ¢ 749 Siemens(Rolls—Royce)©] SP200D 100KW tTioHE
ol RE §/fZ BAPIZI LS F4star lrk

o,

[RsieA
N

1255, Siemens(& Rolls-Royce)2| SP200D 100KW CIO[HE E2fole RE{7} BAHE CityAirbus

Air taxi CityAirbus: the demonstrator of Airbus’ four-seat e-VTOL is being jointly
developed with Siements. It will be powered by eight distributed motors. m

SP200D

SIEMENS

Driving Torque Density lngewuity for life

SP200D

Direct Drive Permanent Magnet
Praxcont = Prmax,smin = 204 kKW
Ncont = Nmax = 1300 RPM

M_ont = Mo, = 1500 Nm

UDC 450 850 \"

Oil cooled Syltherm 800
Weight 49 kg

Record Torque Density 30 Nm/kg

Designed for high-torque low-speed
requirements.

Allows for slow rotating propellers, V\ 7+ y A ¥
hence low noise. W\ THa/ 1

Currently under lab test

2t&: Siemens(¥ Rolls-Royce), SIO|EASH 2|AMz|25
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ESC= BEHE

TSAI7|2 H|ofohF=

H|3H0f ZHFEHE O
HEls Yusts o

E,

18 o X
10

et

19
o r|

=

= mie HoARt 22 gAIEe] Aol yehal ity EEof 3l
AARCR JIAFS W1 Q= LG A 3, EE§ HE 3 F(250W,
500W, 1500W), H&7|(ESC) « B4 &g, #l4d EidY, IEEY & UAM
Qg/mﬂu Jhdte] WALS 7201 ¢t} FEAH7|ATLAKERDE UAM £
2 ot Ae7let A7), SA BAVE BAGIE 2 § A E

3

HHN'

al

A& olSs e AlaE e TSl lth. it UAM S-Al = A3kt
Aglelofd EV RES FFshil gl ARHAL o] fopol &S Zo=
o g,

(3) ESC(Electronic Speed Controller)
HEE FsAATE Y EgfolHz H7|Aog &5 5 Aofste 5 HEHE
ZAEESH: 7152 99eth UAM oile Zzt Batslo] 9l RE9] £
249 3PS AT I 42 2o QTS ek htel melo] ki
ESC REEo] AAEB=R  JdAofe] golsit. 2F ESC  7&2
e Etold| o] dFo|z gt 2 o2 MCU(Tte]A2 AEE FR)E 3o
tAd AgAel 2 FAAC)7F Zhssith 22 EAEE tiRE9] ESC o=
A ATE Msty U /W 2 5o HYolZ Algdle] HEES
Alofsh= MCU 7} Z9tE]o] Qi

l!

Ol

(4) HgA|o] AFE

E

WAlo] ATl UAM o ha
Al E%(Brain of Aircraft)th, A
@3l ISIE Hol= FAl° ]Eﬂ E}%@ HAgHIE et AlA,
tlole|FA9t0] QIEHo| AL Thestes AR qlrt.

P

‘19 |9 6 ¥ Honeywell & UAM A& Adsll &8 Fly-by-wire H|gA]o]
HAFEHE SAFTh dut L] Afo]zz AW Boeing 787 22 Y
FE719] HgAe] AAFIY 75 UiFE 2okl ot Rt ofle} 3 F
oPFIHIAE ZF11 glof 01"/}4 Al&gle] ZAZE EAgstE e ofg WY
2AHo] ZEol] olF RS|F+= redundancy 7]5°] ZEEA Sk Fly-by-
Wire = A= H]:O‘“iﬂi Aojer 4 9= ot L/‘J(Safety)ﬂr turbulence 2}
Aol 71419 S FAlstL S50 EEHE HAaA F= JAY
A o)2H5S 7Hs5H sk A (Stability) S AHA| Al2Hle] Zdidd oz

il ik

El

HI Research 75



(01247 |=/UAM]
UAM, 32t 25 ALt

J&56. Honeywell 2| Fly-by-Wire

At&: Honeywell, SIO|EAIS A 2|MR|EE

6) Z=Hyz

mzEyl Oz &
dojuhF=  UF9  F7] ARk ZRdEE: ol oule]
Eelo|=Blade)& olFAIE 2 79 Edgo ] )

n2ad, 3719 SIS 3¢ meaelet HEr olsilE 49, 69, 8
S ThFet FR9] m=Hest gk

gol S} dket Mg X 3718 nuEel H=

wE medept 4] Halo] ot o] b Basle] £
Qitiyl, se] Wa(@eEE, E@)o medes Age] Hzwn

seekn Aed PIAAF 9ol WA 990l o T
gom WAHM Mot dge Wk WAl ZeEl Sus

oo st 1% Yol BelgAN FEem weluch
mgmee] Seoltt ofolEdnt slse] 2 Sske st o
Agoct DL S 9o WANILY Ml mades Foe
o WAL,

—_

1 282 (Fixed-Pitch Propeller) 2t . H-2
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Jz57.

E0[= 0] 2 Z2Hy =22

B(®)

A2 SOIEAEH alMAEL

zZzHao| S#0|= 22
A Yst=
2=0AIE P TIE

J2I58. 7HHO|R| =2iz{o| 2i2|

Z2Hp

7o x|

A2 NASA, SOEREH 2lMa|=L

(6) 7P| %] =2 HEZ(Controllable-Pitch Propeller)

meda  gale] PEAle Pehs &EE 97 gd AR
=
=

=¥ (Throttle)= £AsHAY ZedE HUEZ(Propeller Control)she=
]:]

712 He ARest 4 9k UAM 2 tjiE VIOL FHjz A=
Joplol 97 G meel A 48 AEEE Zold AAEEAL
SW & Eal Aol 5% Aol E ohtel uel mawe
dEgel ol mels 3 S Sels 2ol Wi B i
EUAE P Aot AES2 ufcuﬂau EESuPARIE S R R
Afole] A oA 2Ao] 7Sttt SRt HIRR StlAE a7F
HE 3d 5 A= Ao] Mozl

AN A 3 7y l/‘\ -~

{ ‘I AW R / “ £y

il Ay Y Tk oa Vo \

gl AE S /SR O

Coo 1§

At 7 T 7

:| :"I'\ :" “. ‘: ll\ '/ l‘\ Il l“ //

X J X T ,l ‘V/ ‘// \\//

XXX ANC A A

E ;:;e (l:)w) . Coarse ’.hig;)_’

4 'ls:ke-oft - Cg"\:ic:e flight

(a) Pitch control
/"
» Negative thrust
Blades alined /v” n % (brake)

with free stream
- propeller stopped

L Large negative
angle of attack

(b) Feathered propeller. (c) Landing brake.
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(7) 9E(Duct Type)

Duct type 2 T4 Aok 28 F#o] o 2 et g 12
ot 3 ZE(fan)7} 917} Utk ZHER] 19] Ao Baoloyt It
EEo B Al WAehs ARt V1Rl dd= & el {iok s
= 299 J157r HEES wep HEe] mEo] wokAl Hoh

mlm
M3

HE

weh 9jRo] T2 w2 Rele SRl A% Al e sigeke
HES 29/ = wef oho] st

Tih-duct £ 54 o2& % A2 v v v 26t BeFEAY

=% AHE A5, 1°§#E—§— THPIY A5 o 2H ARE
HEEALT} 7]&o] A 3]~E Z) & 4 9lth KARI #t=e] o2d gE7}
gl Z1AIH] —ir 19l ags Wile 600%7H FAE & Sl Fd
AN WYk 7IRFee A 7] wiEeldt BRE ofuRt &g
QEdell oAM= =B tib] mabzlolrt. Wi Ao} deil S3o] =2%e
o ZFza/de] Eojx]= eade] gl

3359, CHeh Z2EY EtYS ESt QL= UAM

Rotor Tilt-rotor

Az Selatz HZ, SIO|EASH 2MA 2R
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AFEFARL ORU7IA|2
Chfet A7t 2e

UAM 9| 43058 =
HiE{2| 2ol JH/M0j|
=

6 AAMEE

Aagatele ZHlet, lolok, Z2SdlA, gtolot Fo] AAtER UAM o=
ot AlkEo] "o Aol XFAF e glo] AeFie= R340
| oeket AlAEe]l wikext BAAE HIEs AAGioF  gith
AR o= Aol 2 AFANA (Gyroscope), ™ (Gimbal), 2271414 (Mageto
meter), 7FSEAIA(Accelerometer), 7|44 (Barometer), FHAA 5 A2
ohegRt ZEo] A

Apo|2AFE A PAE ool BIRBAAIE SA5tY, 7HEEAE ols =
olgsl ZAEEE FAHSHH, ARA AAM= Hds S4ok=tl ARgETH
flelA AF3=E oM BEul= dlolHE A4S YIXE Altsle GPS
AAE dashH, S905 floid BESE«

System), UAM 7t 32541, 2V 4919
Dependent Survillance) AA &= FFEA] E Q5.

I rl:g

Q1 INS(nertial Navigation
548 J3dlE ADS(Automatic

st A L a7kel ARgofRe] ool SiZel= Lidar & 357]&olAl
2 AT FolARe] HIARGE AfolE olfd] AFES] 9¥S 3D B
Edoii= 7leolth 349 SRS 5oty ol gAloh=tl a1151A
pol= AAME 7HAo] Btk go] Sl shletet 2 7S BRehe
EO(Electro-OpticaDAIA, IR(InfraRed)AIAE Qltt. MEMS 7]&¢] QloiA=
AIAl 211421 Bosch 7F UAM & AlAloll= 733t 2417 Kolal ik,

©) HliEf=]

UAM Agolie 71aet nkbyix 2 wije=] o] Fejete DHsH| dvd
2 2ot @A HiEE o] e EACNA TR AR HxT Y E
Ac= d ot T T4 Qo] & FTEe FSHIY B T dE
a2 F7F AR ARlE 7l she d B edAkrE doEd A
YA A 7leo] Basi HiEe Zoke dFelx €30l ¥ & :
Age] A7l ARgEE HiEEE AL AstEA e ARl 1%l
BBH HHEHﬂol 2~3 HH A= AT el dt 87 A

. ASAE AEFY A AHo] daEeler siRE g F79
OVJZ-?Oﬂ% EOO] ﬂhfﬂ Hel, dErle $8E=

oFeo] Wastoz ufele] FAel B Wiz Sl
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t

Ol
i

UAM o] eVIOL 2 <P Hssteled iy 7|&9 @it &
Wegdel] oigt olsli7t dAolch e diE2e] HH FA V)& oA
et & " oo A 4 Qe oA Fol oj'’x7t 7H
Fasitt, Wrot 2245 94 ool dast wiEE] 377 Fopd 4
A T2 Fel ARG 4= Sl o|A7E BWobd 4= it whEhA] ez
71eg HAstebr] fleld ovz] g Sdislsiof sk Aot EREHI
NEF of w2 2010 | o]% siggjde] ourdes A 3 H#f 717to]
WA= Jge% Bt o] 5] UAM o] AFgsh7]ll §A17F Sl

J360. HHE{2[E OUR|ZE= T SiF - s RUToZ 7Y

=

Battery-cell energy densities have
almost tripled since 2010

Cell energy density (Wh/kg) Cathode chemistry
350
esLCO

300 .
eLMO
o
250 . LMOLNO
° »
200 . ®NCA
150 . *NCA+
100 e @NMC (111)

*NMC (622)
50

®NMC (811)
0
2006 2008 2010 2012 2014 2016 2018 2020 2022

At&: Bloomber NEF, t0|EAFSE 2| MA|EE

Tesla 22 S &= 250Wh/kg ] ou#] Az 2lE-ol2 sigaE 7|4t
341 BMS £ 59l HiEEE Aol & Q7o H7IAF Aol &
AZS AE 4 Uitk s 7,104 7Y 2lEole HiEgwHy 2A}
540kg o Eotal A AAFAE Fe 2,200Kg o olEch Il
Edianldo] AzkE x24] 911 o 1,380Kg, mhal=l7t 1,800Kg <1 Aol

M Tesla W S & B RAL Ak o] FA et UAM of
AT 5 YN

ofef (1% 61> Tesla 9] viel=] Bz} E2FE VC200 HAQ] FAE vlwgh
Aolck, Tesla vjelelme] Roluc} 22FE VC200 4] RAVE 90Kg
bITh A7 Tesla WEES UAM of A3sel @] asthe opld
AEAZAL Teda NP e S4TA WEAT UAM of AMgshl
offith UAM 2 95l o %2 WEst o sute Zae] welelt a7e,
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J%61. Tesla Model-S Battery Pack 2t Volocopter VC200 7|A[2| 27| H|id

Tesla Model-S
Battery Pack

12001bs(=540kg)

AZ: SlO|RASH 2MA 2R

Volocopter VC200

9901lbs(=450kg)

ZlE-ol2 miE= 9] Aol Aol gateta Z

AHEY Hefet Z1dse] A, 258, HER/IlEe]
s AMAE EEE] Vel 27|mdel wiFlstal k. F2el
15 1 e e 1 12 N [ S I R R =i oL T o
AEskr o A diEes e, FE fddo]l ¥al oy
¥ ARSRFIME A9 e AHste we & e Bl Sl
FOHES 7P A7) S

UAM o] Zgstd wiZold dAe] 772 E-ole e uieolA
7he i) w2z et 2 oz dydd. A=A AaA) viEe
A A USRS RYe] BFAE Arle HES|E d4dol A
Azt Ao gz S5 7led Aoz Hox)7] whgeldh A

Welelt BRskEe WErh 1 VL sl UAM o 98 Hg@
ZAolch H7 AHEWILAS ATARA S3e 5 LherlE(100 T

1 E) FA9] &84 Yzl Bebsg o8t A5 dea=7es AlA
Hx= APy dEg v gk olf H1A =i eIt
PsSich ARt UAM o F&Aeish A Srldos ANe 4
ohq.
AN .
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2162, AMMZSH|£90| LrESH A

7| BiE{2]Q] 72 — UAM 9| &85} At MA| HHEIZ] AT A7 |7t Bl Ao 2 MY

2lE-012%7

HMOHHI HANHT| HOMHE A=
(S301 A2 HB) (AT HE

+ HOHAIE DHMBWA0] 2219 7= SA =8

Az HYEETIEY, SIOIRASH 2MA 2R

HHE{Z| 0|2|0fl =
T2EA<RL Y,
| Fg

aiEf2le] &7]2 et B offnhd A, AFH, ALA SolA
2L tieke S Sate]l gltk. UAM 02 E7o11 offx|qt stojHaj=

57191 Zunum Aero &= o BiE2[®S FA] st Frfo] E4teiA
Yot Zunum Aero 7} 33 AR A7) vl olARE 2=
o|Foh= 7|EHA Tt o717t ofbd slolBR|E WHAlE 241 §loLk
23S B9 A4 550 kno] £E2 2 A|7Hser o 1,120 kn7kA] H|egSH
g Qlth. oleje= HiEly] AVIE &Y 4 v dFuE™, A
44 wHolE &3 IAVIHY] 1EA HMoid i, HiEe FE&
A2 7R 5o Es] A= Q)

—_

P18 WEEE Ao WEE kot o] Y FastAAw W4,
S47) 9 % 95 Fastch Teda 7t HEE] 71&RekE BMS of 7ol
Slo] AFY WERE e HEAA PIES B RS J|9F Zolek

webA BMS o #RF H/W, /W AA 2@ Aot wiee] Aad
EFAE Ul F o)t

J263.  Zunum Aero 9| HHE{2|H MZ| =H

Quiet electric
propulsors

Hybrid-to-electric = =
powertrain y 2

o ~ . Optimization and
— Wing-integrated o) control platform
battery packs

AtE: Zunum Aero, SIO|EAISE 2MR[E2E
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(10) £A4(Component Material)

7|40l 2=0lgnt F571 71AE 730l Holual Zhflof ot =, 8] A=t 7Y T8
CFRP Z2 &3t QFx7olty. AFSte oy ARFS Foll &2 ouiAeA o ARt
2247t 2 FEs TAATIY, 2as AR 5 Sk ol 87 wiEe] Ad

50 oz 571 71AE st AEe e wdsHAl ek Stk

J&64. Material Specific Gravity

(g/cm3)
25 1214
193 1900
20 t+
B 114 105
<89
10 b 80 79 79 78 78 73 44
45
28
5 r 18 17 12 10 03
0
#oqg 2 g £ g I & ®# & = o g ¢ o F o £ =
g 2 g # g Z 4 &4 @ g =2 1 2 = 5
il 4 4 4 z & 0 4 Al Lt
= ﬁ =
=
AR ZE MUt F, SI0|EASH 2lMz|2s

2e A F5040 EgAE AEdlE 4 Stk WA a5aA2s
7 g9 AR EE dFrEYEOuralumin: FEFUNIH E57,
UAgs, atidle o, 58a, v, 2290l ik Bol 2ol
TEEYY A dFulE, W s, A2EY %“%ﬂi z2 A9
2ol H|s] Ayt 3A BAE Zleolth. webd oair frame 02
QARE  ofgEositt. A2 EROAN SAE EE/HAE HiEE

1265, &57|t E29| AirFrame

a2 Wikipedia, S10|EAZH 2lMz|2E
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HgA4A(Composite Materia)= & oVde] a7t EgE|o] A==,
FEERA B, gadeA S, oRhIEARA BYA, EEARA
2 Fol Stk FEeEoll AMEE AREdAAlE didosw
24,000 HHES] gaidf i 7|Hes whsojfinh o]

’o
o I
()
o
[l
al

SR Q) GRole] 2 WAl A, AR Aol
fAuSN FEEel EAsol tehdth WA Bganel Ajggost
APE B 4 gk oA m8ol FaAel v o weh =
A W s, 345 o4 BEL kUl 98 wE 5
Ad Y Holt 47 ReiAA gt

do] ARETE AL A SwelN tie g
Aoltt, 27427t 94T Waglel ganEoR Hofd & gtk Hid

1 AA0) 48E 27 A 4 otk v oy
Sl ula) mlgoleh. 2 shte] Pojelz Aol Hchiy U 7z
selo] ofels] 44 Haldge] o2l 4 ot miTiow, ke Lxd

=

SPVgReA ol oFd &= St i oz Z5HH Volocopter A
3] 4% 2 A2 WSOl
EA(Multi Material)= A QoA Egto] e Hibazjel= oy

2] HAY o] AJARI(Honeycomb
Core Systems)> 7ol Hlel F&o] & B ozt s HAAA
g7 Eoth HAY FoAAHES BEAAel xetshH UAM 7|AIE
S 0
2
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J2l67. UAMS S L}

JZ66.

Hexcel 2| CHFot A1zl AET 2flgat B T ALH

Yot

UN

RIVALED PRODUCT RANGE

Everything from carbon fibers, reinforcement fabrics, and resins to prepregs, honeycomb core, tooling materials and more . . .
from raw materials to fly-away parts . . . vertical integration is a strength and a differentiator

& B

REINFORCEMENTS

PAN
Polyacrylonitrile
precursor

CARBON FIBER
Continuous and Chopped
/A320neo sharklets | F-35 wings | LEAP fan blades/case

GLASS
PREPREGS
Wind turbine blades

Aerospace secondary
structures

/e

&

HONEYCOMB
Rotorcraft blades
Aircraft flooring
Nacelle structures
Acousti-Cap®

ENGINEERED
PRODUCTS
Structural assemblies
Machine/shaped core
Tooling system

MANUFACTURING
32;50" PREPREGS 1, oplasti, carbon fber

Honeycomb

Carbon Fiber & Prepregs

reinforced 3D printed parts
‘GE90 fan blade

secondary structures for Aerospace

At2: Hexcel, SIO|EASE 2|Ma| 28

2718S

UAM of ARgE= ot
Uehd Zolr. Hry
mEolct. AR L2 o
Aol Az Pgo] HEA]

fujn

o

Magnet Wire 2

=1
=

i 2-7H

Bt AT/
= =

AZ: SlO|RASH 2MA 2R

EtALt-5H Duralumin CFRP
a2 Titanium GFRP
CILS Magnesium Matrix
S|Ex AE Honeycomb Core
System
3D Printing
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HIHAOf A|AHZ

SoC 2 A|2t&|0f
A0R2| 1 452 g

(1) Autonomous Flight System

P @ oEel AJAHS ﬂ@ﬁﬁ oFdAFt redundancy & EHHafoF gt
Ui5to] Apolzw, A 9 S Ot ofg] MEMS AAE 279
GPS ¢} Aglsto] HBS 1]010} AL =8, AFHA 71A19 A, £

A 2 el izt "lolHE 7Wte R HFEE ARt w7l B whE

A 2FS AN AF ANSS AFET AL AF ol BB
WAL FEE A 4 5 APLE ATE GV, of H2ge B9
S UAM & o|&5, /I 22 9 4RdAs TPet 44 w1 Asie

59 @ % 9k
@ 245 HBAel AR

HlgAlo] A28l UAM 9] St gt HglS et AlojrlezA], 24|
ALdloflM gl sttt 22 HgAo] ALES SoC & Ao
7F Aal ddeol Thssite 4ol itk Rt ohyzt thefet AIME
Qb SPEfolel AZLESelz FgE] glen eFe] Heoly YA
gl QI Hol2 ) Ee] 72A e AlFE.

7]
ILGko}
=
2

Al

E3| H|gAlo] WHE]Fo] HFEE UAM ZHbzel H|ef 3] Battery
Management %, HgAo] gIEFolA, AA HlolE &9, Human-Machine
Interface % 94 HolHE Z¥stes & tdt gd= At HEA ]
A 2EL S 9F ARt FIMeYe] Jheote s AEZES S gty UAM 9
g 2 HEE Y Aoz, dHAeld, S A A,
AA7EO] E

‘41
UAM o] AAZ o]z52
Aol= E Aol

A= —lO](
Olﬂ rj'g
N

<
T

A

ol UAM HEZ9|| ofith H
2 28 WIS 71

2 o% r""‘ -{)«

o] A2
]

e

ool T

A&

(3) #9937 wE5HE] AA" (UTM: Unmanned Aircraft System Traffic

Management)

UTM & 7|& 33719 traffic management system ¥t TFE A3k g oflA]

@sol £ =2 3 UAV & Beleb] Sis) wHEojck FAA,
NASA, Zlgb @ mEU il B QAL AnmEe] A9 400k
ajghofl A 2] /oA %ﬁ’_} Hol|z] ¢f= EE9 EF 4 %S AYT
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UTM & ATM(Air Traffic Management)7k= 2 2=} ATM of] o)
SAEA = W7 Arlelrlel]l Az EebAelt}, &% UAM 9] 23§9]
SsAH (AR SAuAE 7lEte g jh) ATM 9] BAIE = 71E
&57], dElFEH UTM o diidel wid-8 =2, 544 UAM °] 9%
S0l mtEE 4= otk BAIYE ATM o] 854S Agsh=t s,
UTM 2 djolg] 7]5te] LTE 4 5G 42 AR5kl glo] &5 F5to] Hasict,
T owERE 39 FArF ATM & Pt s, UTM &
ZEAFAAQT USS(UTM Service Supplier)7t B9t Hct. o] & 1:=HE
St T AR Foke AFLE ujdde] WAsh] $ia)] FgE efof gt

J%68. ATM 2 UTM 9| H| (3H= 71&)

T2 ATM(Air Traffic Management) UTM(UAS Traffic Management)
e e 34 A B-=7t3Y A|E-150m (500ft) Olst
WEe| ol 2 32 QIZEAIHEAL
AK A FOURAALSE718h SI(H|0lE] 718h
mE=s SRl 101 1:%
S41714t HEEAMI(VHF, UHF S) A8 SMNY(LTE, 56 5)
AZUHE = 2t HHYEE W37 |MEE 5 | HIASQ 220/, AAZ 2UEEY, HlFAFA 48 S
Az IEUEE, SIO|EASE 2|MA|

UTM 2} ATM ©f] tigt 1912 Hek vl=p, e ofd2} §-3 GAE Lot
Zh=ro] AR UAM Are] A7 dofl ejet iAol s dnpt alstar
UAE & 4 S diEelth o <OF 692 Airbus 7t A9sty Q=
UTM Research Transition Team 2] @] tigt A7 =0]ch,
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J69. Airbus UTM /@a2| AAIE

7.2 UTM RTT Risk Adjusted Schedule

Overarching Updated
ut™m Ut™M
ConOps ConOps

Oct-16 Jan-17 Apr-17 Jul-17 Oct-17 Jan-18 Ap1—18 Jul-18 Oct-18 lan-19 Apv‘rlg Jul-19 Oct-19 Jan-20 Apr-20 Jul-20

Concepts & Scenarios ‘ ‘

I
Data Exchange & < \
Information Architecture
S. S
Package #2 Package #3

Sense & Avoid

Communications &
Navigation

TCL2 - Multiple, TCL3 - Heterogeneous
BVLOS ‘ Traffic TCL4 - Urban Operations

Reauthorization . Apr-17~Apr-19 /> \
Requirements utT™M PiMPrugram
Co mplete Research
Plan

UTM Research Platform

Status Pilot Status Pilot Status Pilot Conclude UTM System Technology Transfer
Initiate research plan

N Program Program Program Pilot Program
development Publish/Establish UTM UTM Testing &
System Demonstrations
Pilot Program

Statutory Requirements

Figure 7-1 UTM RTT Risk Adjusted Schedule The UTM RTT schedule depiction across subgroups (L1) reflects the planned working schedule(s) as an
aggregated summary of the work in each subgroup as well as the planned Research Platform Testing Phases and Reauthorization timelines.

ZE: Airbus, SIO|EAZA 2|Ma|LE

e (a9 700 wl= gA] NASA 7} A% GYof UTM I} 11k
ATM &) Fdo] Fags A¥sty v A=t Y g2 F2olA
interaction ©f Hgt AP A7} Qlojof ok & & Slrh 1A Hol=
2t S AgEAIRSE 71, f 71, ZIAeE ZIARE Vv
communication, HFRt 8 F 7IAet FE2]W 7]&E, Vertiport of|49]
PdRt o]zks, USS(UTM  Service Supplier)7te] 5541, FIMS(Flight
Information Management System)¢} USS 7+ JH w2t 5 A B35t IA7}t
ofd 4 Qlth. I¥ol 400ft mIRre] A FolA Egut drsial
AATE 400ft olFolld shdeke 37U AFEHC FE= deHopt
it
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J770. NASA2| UTM HAE

JERL Collaborative, Federated @’

FIMS

c))) ‘:‘g‘f“e':ted Interactcons and Operations

avigaton Below 400 feet

: Inter-USS
? ’t Commumcahon :

Parachute g '7 5 : 5 : e Al

"’f?’ Remote ID ::_. = e:::bo::gees
_ 3 - : "‘ nologi
Acoustics ’!E : . 3 i
\ 40 < Obstacle Avoidance Detecand Avod
Vehicle to Vehicle BVLOS ,! ' ’?eOfenc'ng ¢~ Safe Landing
Communication o /
Weathen Distributed C2 Ground Radar

4G LTE ; S QLF . 4 0
3 .

=L

’,‘ﬁ |.iﬁﬁ" [ r':la.ll l. llllnllllﬁA- -
2tE: NASA, SIO|EASH 2|Mz|25

J&71. Airbus 2| UTM System 0f|A|

WEATHER MONITORING

PARCEL l

STATION

PARCEL
CENTRE STATION

A2 NASA, SHO|RASH 2IMA2R
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UAM o gst 232
o
°

Qs 24+9140

MEE 22, ek
KASS Atgle= GPS

g2 i

@ 914

UAM o] 919 2908 911 A4 @ 914 Aglo] A0 Masic
FEDEHGL KARI 7} 230] @ @54 99FAEAALE, KASS(Korea
Augmentation  Satellite  System)4 =1 YAAIHAIAE],  KPS(Korean
Positioning  System)©] 5] AREE Zlog Erof KASS Afjo] =
22 d7olH GPS et A &0 UAM & HIESH 7ol 7fAH

—
N

AR AEATL Ksad Aol ol2 ol AW grEaol Fise,
AP ABE s Reloz LguE UAM & 299
ARSI FEA Fol Wash] wEe] SiHe] AmE} wEA
B Qs

HI Research 90



(01247 |=/UAM]
UAM, 32t3 Z& ALt

J372. SEWERO| 5t AU GPS R|HEAIAHI(KASS) 712 AZ

SBASHEE 01 ELt RV EAHXIMEIA HIB

@avt MH|A
(sms’giﬁléﬂ‘b‘)
\
\
\
\
wt Ty  Puors
',:/ \:;/ é =% o .
\
- /

B IE GPSS.N]” ¥ "!! U

~/ - smﬂ‘s M ‘

U \quRors

Shw’rﬁﬂ*l . 2"’ HHe

|
P §
ZIERGPS AR H0-1Y FVNAR: Y- TRy Y HYRLI ISBAS M aY PHAS RYSBASUR DAY 2V

@GPS RAEE = @ QAR B8 Ul HEUS fI8eE S @ HEE ASAHE

S 2| HIE{ =-ofH]) SBAS ?|/d(2%h

SBAS 4= ==&
S

S8t = Mol

A= IEUSHE, S0|RASH MAIZH
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+H2 UAM7712]2|
o
9

S22 S fleliME
oA
=2T

C20|L} UAM 9| otMe

QI Cybersecurity 0|
2ot 29| 7|20{0f

6) A Al2H

UAM 49 o7} sle2 FAg9ettl AZ6iEH FE9del gk awlo]

AAA~HA weke geHbe] fich Airbus 9] &0 2% 2050 |7k & 10 v

tje] UAM o] st 92 & oty et} 2= UAM 3} T E 2E service

provider & 4S5ty YA HHwgto] AZSHA o||2]7] fsiA whE

FAEEE 7)Eolal, 7R8Ado] =i PHshH tiesF S4le] BAIHEO]
~

A A EA A2do] BaHolc

UAM & FAA2E2 diF HEYICSH e 45 <=2 a7t 2

Aot 8w gloly SAl AEHolE FACR WHEE 5 Sl Ao |

94 9 94 24 delet xgEt ool TEE Fad dolert
zeEne gos] YRS W4T e e A, A B U T
4 A=A WA AP Fast Addeld At o $4)
HAS Se § Beted Ei Ak Aot 22 Unx] nld 9 57 P
glole7} it}

(6) Cybersecurity
Hol ARFY, BH, UAM 5

50 B2 T8I0 SRRl FRleAn Aol At Ao
Hu 54, A Hsfoll 28 ¢ A8AL

33 o g2 AAskEe Add, AL Al msitRrr o AR & Qe
UAM o] 7% AfelHH2L sfjoziy =2 Horl dage A&
271§l

=5 &% UAM & tif2 2ol &S ZojEg f& Hebo| A7&
Aok itk Wb AAISS UAM Heloz Zhd3s] Fol5 7]Lo|x itk
dE &% IDS(ntrusion Detection System)o]t} IPS(Intrusion Protection
System)@ ZVIa) B4 B AolwAG sk 9k W9l SA PR
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273, FEV 2| V2X communication 2t Cyber Security Gateway Concept

[0[2H7|&/UAM]
UAM, 3at3l 2g At

PR TR ok

cige]

A& FEV, SIO|EASH 2|M3|

(7) Actuation System
oj&t5 Zholt AAH 7|23} HiE FO] Hgo| g
AAH

oJct.

U.u

Mo Zast 3t 24: Technology, Infrastructure, Business

0|20l = Actuation
System 22
J=74. UAM MEAH &

A2 FEV, SIO|SAH5H 2%
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UAM o| CHEA
0|24l Vertiport

orolA]  Erfjo] ARgH[Po] EHXom L9lEZ] AP 2035 W, ofoJEAIEH
SJAIRERS] {I2E e CES 2035 of #4op7] flaf Id=AEec= ofgofiz}
Aol LG EQERY A L8k HAH Vertiport 2 gFer; UAM Airport Shuttle ©f
Eolr] Qe 2 BF g2 XJESLY, Pre-Check(BBoIGA] 7kiel & gHY PlA)) AJAHE
ojge) Bl FojxFER} S-Al of Bsoht UAM Airport Shuttle ] Pre-Check A/~ 82
IHFA G HOFA AL H I GAE]o] Qo FA oz el Wl HOlHAh] Ff
RlZFo] OfZ FolEr} £5FES Vertiport of AFHE ojx/EF(Easy Drop) AJE[AE Edf

FF EX2]9 Las Vegas 08 ZEEO] 758 9go]d].

UAM A"AE FAske et Qzet 5 UAM o] olF=d 4 Sle

HEaro Zadol Tzo] sHAEolol ditis EAo] ook wah 27t

e/ SHolA W aRlo] "Wasir. ofle M T el 8k
Fefol] w2t Vertiport, Vertihub, Vertistop, Vertistation 5 Tt 71410]

Sk QAT AN E EE 22 1S FE2E0 SS T

Vertiport 7t thEA Q1 UAM o257 JHlE A2 ZAolzt Hal gl

Verdport ] R34 el ‘@At SA0R o|ART 4 U= 2P
Az on, Wl T2 A Htk ok Vertipore o] o3

ol 7] whEe] AT SO HAe] el Zgolt Pel
giek Aol EA AAVE olfela: qch thE UAM o s—%
Verdport = £41 $70] 21237 Sobs 4 Sl aeclokt gk, nebd
Verdport = 94 Q% AIA ofnlurks FAAQ 242 2H0RE s
29, ez e S48 ¥ UAM #4370, wagl 9 4
F B, A% 9 A5 B4R AA| 429 So] Bag Zolk
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AHA Z|ZZ Full-Scale
Vertiport & &2&
3713t VoloPort

JZ75. eVTOL Q| &3] 4210[2H52 Vertiport Of|A|

T

=

2t2: NASA, SOIEASH 2IAR|EE

(1) VoloPort

VoloPort = 59| Volocopter &+ G=+2] Skyports 7} &=&sto] AAskL Q=
Vertiport TF. Full-scale 77529] Vertiport ©] ZZEERQ]o] tiFo|7] AEZ
S/1E A2 VoloPort 7} A #xH, = % VoloPort & 289
47122 UAM AEA gl A=20s YA Ads Wik sig Aol
AHE HIRS UAM A Aol =5 & AA 29 1sHF

a& Faso] .

O #5l3lo

4
i
O
o]
r2

Skyports &= ‘17 ol AHH Vertiport g HE7]dolw 19 W 12 Hoj
Deutsche Bahn Digital Ventures, Groupe ADP 5.2 25 £5.35M(Series A),
20 & 3 o Irelandia Aviation 5 =2HE £650K(Series A) T4} F4]f|
B BAAZE e, 220820 Vertport 2 A4 23]
jQlel= ol 2AY ZAew IHFTE Vertiport AT Aol #EF
FAERISE 7R 2 Ee)A F3io] StHIF IRl BEA A 44
7got7] wizoll, ALl TAle] BAE ARst= Aol Sash7| wEolt.

O o
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19 9 10 ¥ A7FEZ ITC World Congress oA 371" full-scale
VoloPort += HAIE ffoll dA= Zojdl FxEo|glon, F=ollA mp=7t
AtEe] A7t2= mieuy Hlolz 2HtEle] 9 9 F FF ZHHU oiE
Z2EERIS °oF 2500 AlEHES  Holz  ARESGICOHW Skt
o|2F&AH(Take—off and Landing Pad)2 Al7Fd 10~15 3], 9 ¢F 1,000 9]
Hgls Asbeld 4 Qlrh Eo MY 84, 71AY, £ T okt FH 9
T4 & Il EodAE A Mxg & Sl Aol gled

Volocopter 4] 7Hgt 7]E0] ofH2te o] 7Hsaitt.

o> o

2176, 193 10 ¥ AIZFELE [TC World Congress Of|A] a377. 19 10 € 47122 ITCWorld Congress 0ilA
S70E VoloPort Z2EEQ! Q|E A S70E VoloPort Z2EER! LHE MH

At&: Volocopter, SI0|FAISH 2| M| At&: Volocopter, SI0|EAISH 2|AZ| =5

Take-Off

Charging and Battery-Swap

»
Deboarding
|

W
| 4 -
| 3 Decks for Parking and ntenance

& /Y X

Aircraft Elevatorék )

A

At&: Volocopter, SI0|EASH 2R 2L
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Skyport C|AOIE 32
Z9I Uber Elevate

(2) Skyport

Uber Elevate = @A Skyport 2H= ©]59] Vertiport S AAI57] Y3l AAl
Z219] JAE=RTE HARl FRAS APsty Qlok = ofA AUHE
VoloPort Al&tef| Zrofgt d=t Skyports jit-@t Uber Elevate ] Vertiport <1
Skyport & ¢H15] Erllo|n g E=SHA] PAE FoF K3t

Uber Elevate Summit 2019 4= & 8 7HS] R Ho g ALllA AAJRE Skyport
ANd=7t SNEISIEE Uber Elevate SollAl= 1~2 oflo]A FRo] FXtof|A]
AZHg 1,000 319 o|2tsE Aste 4 Q= AAE 86k Qlth Uber Air
AE|27E A4 F ARl =AM A, dy s, WHE 3 7 RAIE SH0E

J

Gt "Holrls FER=0 S4= F BeR Aob Skyport AAE
AESHL 9tk
J79. Gensler 2| Skyport O[4: CITYSPACE (RAQ#HR|A J280. Corgan o Skyport G4 CONNECT | EVOLVED

i)

(2212 718

J12I81. BOKA Powell 2] Skyport Gil4f%: Urban Re-Vision J&82. The Beck Group 2| Skyport 0fl&=: Dallas SkyPort

(242 7Eh

(2L 718
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J83. Humphreys & Partners Architects 2| Skyport 04 x:

Volary (2214 7|8

J&84. Pickard Chilton / Arup 2| Skyport GilAH=: Sky Loft
(HHE 7]4h)

J385. Mithun 2| Skyport OAfE: SkyPark (EAHHA

i)

22 Uber Elevate, 310|EAIEZH 2IM2|2E

Skyport 8| 2 HE2

2% HILIE

Uber FElevate Summit 2019 ©of|4] Skyport ZAAlel el 214 ZHAHo]H=
71593+ Gensler, SHoP, Pickard Chilton, Corgan 4 7l @7l= dgLg
HBA 2pEAE T L2k R&o] Btk SFA|9 Uber Elevate oA
AASk= 3-8 ZHol=riRlolA AAZE FA Hofd 4= 7] tiElA] A
WE-2 A it T35 o] UET.

7P VS A 32 BE dAZE A ARUE =AY Skyport & H
AE3H= Aoloh. Skyport & ARA, AFE, AsAF T AGARE]OIA
Q5= B AV wErEe soll AYANIEe] Skyport 2 FHSH
AT o AR AAE A58 Akge] e E S48 & e T
& ftE=E gHI}F Hojof shH, Uber Air AH|AE o]8dl= $4&
222, 7H & HYAHEE Algo]l ook it oA oln]
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UAE| AFQ| 23H2

|_|_O

7|20j| S&5k= Skyport

CES 2020 0f| A
Vertiport & 3713t
ACHAS AL

ot Vertiport o] EAA, Ar|Hozl ALuiuAHudite g
Skyport = @#EmlaEAle] AAe T2 e oz AzbHELh
AgREHAHIES BRI AL Adeh el m&mat
HoE= AR gES o= WM, Skyport & TA] 3l e

A 52 JiESte] wiA Al ARE, AR 7
SO A UAM 9] thEE8E ol11 Zo] djalol7] o]k, Uber Air
o]l H&ZZ UberPool 59 A}t wELTH} vl2 AAEE multimodal

mobility 0] 7158 Zxskal gl o] gLk o] wjRolr},

l

—_

A&7 Tfh/“(Sustainabi ity) 9A] F8 7|YErt o= Skyport & A 35
Aoz WarZj® 7|Fte] wEdE UAM o2 tiAlshlth=s 9n|x
||t Skyport AAlo 2% 7Fs?t AA(Sustainable Material), &
Nl _LZH 2 UzE %l% oo k= Zhol=etele] Adeh Aol
w2t Skyport CVFollA A5-e EHSE s Q% ok, 7|E fERE
=E AEAA HSHBAZ171 = ek

(3) S-Hub

At CES 2020 oA @iabszprt AAGE mle mey HPEo:
Vertiport 7} = o] Q1%ch. PAV(Personal Air Vehicle, 7918 H|3§A))<t
PBV(Purpose—Built Vehicle, &2 7]4t REl2le))s dZAsH= 1AM IS
k= Hub 7} olo] sigdgtch Vertiport A2 4 %9 EF AAIST
IR Al Al vlEA] Mo Hub £ AAjsf =z
ENAE J/dstAleka gFs]al Qick

AL A 9EE Hub 9 AMOEA S-Hub & ARt o
Uber 9] Skyport ¢} mE7Ix]=2 eVTOL & $Ih Vert1port ojzgE thA
A0l U Spore = 19 Ale] BE A WS ol 9% 4

T5 AAZE HAR, S-Hub &= 712202 diaEate] PBV 9 S-Link
Eyﬁo}oﬂ S-Hub 9] &7 ~go ] 4% ol Aol 7hset Aow HAlth &8
oRAI7IA = AL Bolrle] % Skyport € Zo] B A wEste
AAYE Heh JdsHA A7 BFer AAVE +488 A= FES
AS Ao Holt

_1
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PBV £ 285t
SEA(REE) )
THEAH ) 3

HI-FO & AY  "™™onet Technologies — 2Ha]g] HSlo] A&
AEAT,  ARE B ePalette S 8t HEFACREE)
TVt w3 8- ARG HE Qltk. Toyota ] EV S3HE<31 e-TNGA
7Rt A2 7hsAdo] wom, EHE Qo ARt §xo =t Aetet
ZIERAE gF&ol:s WAe2  BESACRIpEe] Holld AR|AE
7RSAH T E) ) 2etth= Aol At AR A S-Hub of 7|, ¢ 59
AHIAE 4Rl S-Link & &7 Ago]Ad] AASiEITE 549 e
w2} S-Link o] g5t A o]FshaA AHAE doks 4 QA sheje I8

23l .

S-Hub &= eVTOL o] & gt o]&53t 4= 9l 22 FXEol7|of Y
228 gHsh] oge Il TAl A HXAE7] f-8sths Aol
dout, AF7HA] A" 9] Vertiport 7

FAlO] 8ot B2 S8 E et Tolgele HFer AAHE
HoMe B #oldo] k. S-Hub Skyport 2= & S-Hub A=
rdetA s H PRV ¢ AE= 9] Al obd ZoR Helth
A dhtEAl= UAM AMIRE Aldote] 2AH o= 1A Slotrl Y=
SAo|Bg 235 ojH FejE S-Hub o] 7o) A8}t HojZ Z%1A] AAE
a7t 9l
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87, SiiASatel njE BURlE| HIM 288, HCIASAI0| ADIE DUl £2M A

@ PAVOHRI 8 uIWA) 212l UAM(SH B3 QW2lE)

® Hun(l?'"eltl LR

@ 0|2 R8(Skyport) : Hub EAITI0] Ix|5] PAVS} Hul
@ Hub(2 €| B ) : UAMZ st #oz M2 2 B @ Hub(@WelE| B ) O PBV(R% 2| Qy2lE])
@ PBV(Purpose Built Vehicle : $%{ 7 u ") i, 2 S 0|83 S Y M@ QWalel

© £ AE0|#M(Docking Station) : Hub 150j| 9ix|, PBVS} Hubl A2

Az tarEaL SHOIFASH EMAIEE Atz SArEaL SHOIFASHE 22 R
J=89. S-Hub Skyport 2+ S-Hub JE90. R[] 25 A Hub 2| Z4:S-Hub

¥ q/
/ . ‘ = it
4 K ‘ iy
~ S-Hub Skyport S-Hub
AtE: SICHALERL, SI0|EASH B|MZ|EE A& HCiRLSA), SHO|EARSH 2IMAIRE

iRt Zdojojgo] Vertiport o et FAIgE ofeltjolE YEdl ‘Rl
YAsH ofe dAAdo] "olzls, WIARE ofoltjo] Ao WEF
A Z71% s, olof 2= oA Vertiport 7} 28] FHA FHE] o
z2g2 o dAHor vlsiE "Harh 9l

4
SO T Hol] ol

ali
k

;0

o
[ [a—

T

od, M

2l

(4) Heliport

UAM 4t

Aol 712 eVIOL & 20252 o] wigol] ¥xo] &g7t e glohs ol
Heliport 2&2| atAA

4549 dageEet fAst 1Ethd 54 2714 Az 75 ol
delgee] 44oltEe 9e sze] A=Y Ud Helipot & UAM

AN 28T = 717
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J2101.14CFRPart 23 J3102.14CFR Part 135

About FAA About FAA

Federal Aviation

\ul/5/ Administration

Federal Aviation
Administration

Data & Research

PN Airports  Air Traffic Licenses & Certificates  Regulations § Aircraft  Airports  Air Traffic Data & Research [EEEOECR:RENIEIEEE Regulations 8

FAA Home » Aircraft » Aircraft Certification » Design Approvals » small Airplanes FAA Home » Licenses & Certificates » Air Carrier and Air Agency Certification » 14 CF

Certification

mosenn 14 CFR Part 135 Air Carrier and Operator
confeston Certification

14 CFR Part 135 Air

Aircraft Certification

H Air Carrier and Air Agency
Sma" _Alrplan?s: . Certification
Regulations, Policies & Guidance

Aircraft Registration
Alrworthiness Certification

Continued Operational safety  Title 14 Code of Federal Regulations (14 CFR)

Design Approvals ® Part 21, Certification Procedures for Products, Articles, and Parts
. Carrier and Operator This web ) i Title 14 of the Code of Federal
Engines snd Fropeliers * Part 23, Airworthiness Standards: Normal, Utility, Acrobatic, and Commuter Certification s website contains general information on Title 14 of the Code of Federal
— Catzgory Airplanes Regulations (14 CFR) part 135 certificates, requirements for certification, and the
Field Approvals & L R . 4 CER 41 Pl - " N
oo L Comfoates* Part 34, Fuel Venting and Exhaust Emission Requirements for Turbine Engine 14 CFR Part 141 Pilot Schools  certification process. This site is designed to assist an applicant in determining if
(5TCS) : Powered Airplanes 14 CFR Part 145 Repair their proposed operation could be conducted Part 135, in determining what
Small Airplanes ® Part 36, Noise Standards: Aircraft Type and Airworthiness Certification Station (Air Agency) type of 135 certification they wish to pursus, general requirements for
® Part 43, Maintenance, Preventive Maintenance, Rebuilding, and Alteration Certification certification, and the FAA certification process.
. 20| ERZ 2|5 . =N E7LZ -
A2 FAA, SIO|EASH 2IMZ|2R A2 FAA, SIO|EASHE 2IMA=E

® Airspace 101: Rules of the Sky
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ofstof|Aqt -3fo] 7Fesith. AUE EEo] AT AUS AT A5, AR

A N = =)
LA 0] 2018 Egjoput st}

59 oler= UAM QAIIAE ko= FEojof & &A1 2 Zo|th. UAM A9

T Blo] He mls =AAY FH2 F2 CLASS B(CLASS Bravo)dl

sfgetey. CLASS B & ¥3wee #AE olFolzs AEY(Controlled

Airspace)ell &stH, Edfgo] @2 ZAl3gs FHo=E AAol 7| wizel
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Upper Limit Undefined

FL 600
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AGL Above Ground Level

FL Flight Level

MSL Mean Sea Level
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Air traffic St
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required - - » authorization
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Zoj F& SC-VIOL & E81 9} 5835449 Special Condition
3 Terieer HASH] gl A= FAe AAl] 7§t 7
Hobr]  flol AREE, swlEe E7le7|solth SC-VIOL

FFEgol UAM Aol etz sh= B 2ALTE AR ©27

o
woll 7] 2A dHE 287t 3l

fo ww rlo rr

re oI

=)

@® SC-VTOL: Special Class Aircraft

7V 2 Aolde fEdEdAEHel VIOL & 3 <I571(Certification
Specifications, CS)& Bk = wpdsta}l qhh= Zoloh $og fyoA 2392
VTOL & ofust A4 9 7|zo] A&HUe ol FAPEstA SC-VTOL of|A]
AMBE Special Class Aircraft 249] 7|&7]Es S50t sHA =it i
71&71%32 VIOL 9 #Ad4e 253517 95l Normal Category Rotorcraft o
gt 9157]52 AIgH CS-27 ¥ Normal Category Airplanes o ti$t Q15752
HARE CS-23 & FFoto] TEolFler o= VIOL 9 Design Assurance
Level(DAL)S] et 7|zo] & Aoz dHFict

g ARREAH2 VIOL o digt 157]&2 o= mfdshr] ¢k 7]
A7 gt E8ohe Hor WS A1 k. 28 VIOL 9 &
Normal Category Rotorcraft 2+ Normal Category Airplanes 7} 238t&]o] Q1
Aode FHTTNEGT o] AT I o[ds] VIOL & AFH<]

Rotorcraft o4} 8% 22| Z sh<l Special Class Rotorcraft 2 B it

weba] ARdEEe fFEITHAEETE 98 VIOL d57les Ek=
obAsHA] ¢4l 71E el EAIsH 4l Part 21 T Part 27 & Z-85H
2 7oz Helt, ot AedgAo] o= Part 27 & Special Class Rotorcraft
o] J-85}7]olli= Normal Category Rotorcraft & THg0k= Part 27 S-ARRFS] oF
60% mHtell Fesh] FStal lof 42 WA sAsor sk wAIE 2

o] w&AS E7eiA Part 21 9 2117 (b7} 48 4 UES sigo]
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§ 21.17 Designation of applicable regulations.
(@) Except as provided in 88 25.2, 27.2, 29.2, and in parts 26, 34, and 36 of this
subchapter, an applicant for a type certificate must show that the aircraft, aircraft

engine, or propeller concerned meets -

(1) The applicable requirements of this subchapter that are effective on the date
of application for that certificate unless -
(i) Otherwise specified by the FAA; or
(i) Compliance with later effective amendments is elected or required under
this section; and
(2) Any special conditions prescribed by the FAA.

(b) For special classes of aircraft, including the engines and propellers installed
thereon (e.g., gliders, airships, and other nonconventional aircraft), for which
airworthiness standards have not been issued under this subchapter, the
applicable requirements will be the portions of those other airworthiness
requirements contained in Parts 23, 25, 27, 29, 31, 33, and 35 found by the FAA
to be appropriate for the aircraft and applicable to a specific type design, or such
airworthiness criteria as the FAA may find provide an equivalent level of safety to

those parts.

$ 27.1 Applicability.

(@) This part prescribes airworthiness standards for the issue of type certificates,
and changes to those certificates, for normal category rotorcraft with maximum
weights of 7,000 pounds or less and nine or less passenger seats.

(b) Each person who applies under Part 21 for such a certificate or change must
show compliance with the applicable requirements of this part.
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J7107. LI YoM VTOL QIE7IE HEol| 285turt

QAL =0| Z9I Part 21 2| 21.17
Certification Requirements Will Be Tailored
. for the Specific Application
SC VTOL construction

numerical

objectives /

DAL
weight /
pax limits

controlled
emergency
landing

link to

VTOL safety

critical

operations

thrust lift

unit
single

failure

EEASA

A& EASA, S10|EAISH BIMA| 28

malfunction of
thrust/lift

continued safe
flight and landing
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Level = {7t Stk
Category Enhanced o4 ¥ W&
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Ff.
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“4—3_%3 P FHL A s

Reflecting safety continuum risks and expectations for vehicle concept

Engines & Propellers } t E:E

Fixed wing (Parts 33, 35) Rotary wing

(Parts 23, 25) (Parts 27, 29)

\I’l\

Special Conditions

)’\_-

Certification Basis (21.17)

L2 FAA, SI0|EASH 2|Az|2E

Higto] B wRAE|7hA] AlckelA] o
Yol ARSI ede WA sle

GEolsks ol2nt HlolHe] Uit wE ok
F a7k 9l ol Top-down Z2foleta & 4 917
= I
oM, ol Bro| uagAe] FuEEE o
ke sty 9lo).

L =

1r.ﬂo§jmm

ol

o]

P

2 o
ol s
RN

1

= Bottom-up

A Aol $9E Bk Fadk At
Fwol 1A g2 AE UAM Aol v+
Uz, dAlOlA 485k offle Fko| Safety
Zolt}, oJojz]= @ SC-VTOL: Category Basic,
& coluEs o7l

23
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Basic 2} Enhanced 2|

2713 23

@ SC-VTOL: Category Basic, Category Enhanced

SC-VTOL 9] 34 VIOL & 2 7KA¢ 7HHgz= /3t Hol o
VIOL & &3du= g59} 2o whet Basic 52 Enhanced 2 7H|12)7}
WA Sed, olgddE & 4 % Category Enhanced oAE Eot w2
0] Safety Level & 875t et GAlIA 84 5ol of8eS 24ashl
NE FEIE HEE Category Enhanced ol 7]<1gHcY,
Category Basic 2 CS-23(Certification Speciﬁcations for Normal-Category
Aeroplanes)el] 7|95t glo™, VTOL o A-45= Fly-by-Wire(FbW) B4 o=
Qs CS-23 Hrt= X7 t©] ek Safety Level & Q7stal ot Category
Basic & VTOL o] Ql2lo] Eqz oA HIYAY &z 230] & uf 285
Category Enhanced & CS—27(Certification Specifications and Acceptable Means
of Compliance for Small Rotorcraft)] Category A Helicopter @} CS-23 ] Level
4 aircraft o 7|¥bskal glom, 197F WHE oA A ow gafo] d uf
AHgHtt & 49 UAM A2 & Category Enhanced 932 &7 2 Zlo|t},

CS 23.2000 Applicability and definitions

(@) This Certification Specification prescribes airworthiness standards for the
issuance of type certificates, and changes to those certificates, for aeroplanes in
the normal category.

(b) For the purposes of this Certification Specification, the following definition

applies:

‘Continued safe flight and landing’ means an aeroplane is capable of continued
controlled flight and landing, possibly using emergency procedures, without
requiring exceptional pilot skill or strength. Upon landing, some aeroplane damage
may occur as a result of a failure condition.

CS 27.1 Applicability

(@) These Certification Specifications are applicable to small rotorcraft with
maximum weights of 3 175 kg (7 000 Ibs) or less and nine or less passenger
seats.

(b) reserved

(c) Multi-engine rotorcraft may be type certificated as Category A provided the

requirements referenced in Appendix C are met.
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Category Basic 2} Category Enhanced ©] A#A#2l zto]d-2 57| Failure 7}
AR vlds Alell VTOL o] Zuishdl 4= HlsgA ] ol A vlZgtch 17 14 oA
£ 4 3%, Category Basic & 35710l Failure 7} TS o k& 9Isf] Hi=

= ol o Qlolof it FHAYITANAE ©lE Controlled
Emergency Landing(CEL)el2} H=2i1 Q. ®FH 72 ASto]  Category
Enhanced oA WAWS A9, &37]= Controlled Emergency Landing &
Adish= Zo] ozt 71419 Aeks SEsk 71E FAAY™ Vertiport 7H]

HgS Sy o 77k Vertiport & oAl AAste] 25 4= Qlojof

N

=

i

GV QT WA Aol s ewd oMY wE $UFIIAY
B4AQ ool §Y AUSREH ASlH T4 olZolupld ST
9 AL B0R VIOL & AAsks 719 daelds tha mee S

J2108. SC-VTOL 9| airlo2 Eal= Category Basic, Category Enhanced

category Basic

category Enhanced

o
- A
\] e
L
EE

AR EASA, SIOIRASH 222 R

® VTOL.2510: Equipment, Systems, and Installations

o

VTOL.2510 = 2000 ¥ 2625 742 mpad=]o] §l= SC-VTOL 9] -2 of
ZFE F s ®olt}, I3y Category Enhanced oA 7]4|9] AghS &3]
&2 £&2] Vertiport 7}A] H|S oAU Bt 717k thA] Vertiport &
to] 258 4= glojof gtk fz9] ZA7} =7lel ou)7t itk

N
Rl

N
oli

-

A
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J3109. SC-VTOL 9| 28+ 2510

VTOL.2510 Equipment, systems, and installations

(a) The equipment and systems identified in SC VTOL.2500, considered separately and in relation to other systems,
must be designed and installed such that:

(1) each catastrophic failure condition is extremely improbable and does not result from a single failure;
(2) each hazardous failure condition is extremely remote; and
(3) each major failure condition is remote.

(b) The operation of equipment and systems not covered by SC VTOL.2500 must not cause a hazard to the aircraft or
its occupants throughout the operating and environmental limits for which the aircraft is certified.
2t&: EASA, SI0|SASH 2IMA|25

Single Failure 7} Fe7l1e Y AL 2RFEQ®Id Stike), FEH A, WR 5 ookt
Catastrohpic Failure 2 dloz Qo AAltE HdY F Al EAZF A o712 Eet v
HEE|0M= ¢k EiCt A 7H5/do] qlrk o] w, sl AR TA 1 Single Failure)o] 24
7 (Catastrophic  Failure) 22 HZE|oJA+= ¢t Hrq= Zlo] VTOL.2510 ¢

8otk

o] SN C5-23, 27, 29 5 71E §% FBHeIIE a7 slokd Ay A
ZZolth SRFFARHL YAPE VIOL S4e) Tzl Tea) VTOL2510

91& Aol o713 gtk ok VTOL of AFHe Fg7loke
o olge flg ¥ W AP f38 2 2 A4S 2T AR EolH,
10 o] k2 74 el Aol e 2
2% 50 olg Bt Fetehe An

o FEdEdde nle] FHIsH F-29] di-gol 7hsohl, ke HWR A
Algg]eo] oigt orgA AAIE Q45t= ZolH(Reasonable and Conceivable
Failure Modes), AW 5o oA AFo7iAe ted &+ e 84
AAE 8ck= Zo] oyl ZHEfaL itk

i

(3) @&: 285 A w=A

Z|Z UAM 212 AHd UAM ¥ 9 99 Z2AES 7P 9A olFefWd =7k ts ofd
D2HE= AR doltt. 4 AHe TMIETH 2Rl HEe AadEe T ARRlA

FAE 8oty A THE TRok= AFAY] Society 5.0 & SRHE EXAE
APopilivt= KFixE#RE 2018(Future Investment Strategy 2018)914 MaaS &

STk ol 9 H Qllet.
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o|E 7|8to= sto] ‘18 W 8 Hof| AAAA4(The Ministry of Economy, Trade
and Industry, METD ¥} =& 154 (Ministry of Land, Infrastructure, Transport and
Tourism, MLIT)®] F&E2 NEC, Japan Airlines, Uber Japan, Boeing Japan,
Cartivator, SkyDrive ¥ tist=1} &7 ofo] mdla]E] AnAAE /HFF 18 4
ANY. 2edol] w2t ‘19 | 12 o=
%2 eVTOL §2 AlAHS Al&s 20 @

12 dofe 2EHfS 4=
SkyDrive 7} Toyota Alo|A] 22

34 Jeaor AAudE ok 2= P

J110. 18 12 2of| ZHUEY & TEUSY0IA LHS! ofof RLU2[E| T FH =Y

This Roadmap depicts a flow of technology d
undertaken with public-private cooperation. The Roadmap focuses on the possible innovation of “flying vehicles” - ail
mobility which is more familiar and convenient and characterized by such attributes as an electrified, vertical takeoff anc
landing, and human pilotless aircraft - will lead to overcoming transportation issues in both urban and regional areas.
(Note) It should be recagnized that a grand design pertaining to use of the sky will be necessary under
engines.

Roadmap towards Air Mobility Revolution

20 December 2018 Public-Private Council for
Air Mobility Revolution

2019~

Demonstrative Experiments and Test Flights and Other
Implementations (Target: 2019)

Proposal of
Business Models by
Operators

Feedback Experiences
Accumulated from Helicopters
and Drones Business Projects

o
ga
as
EPE
28

2
g

Feedback Results of Feasibility Studies

Insurances and Compensation Reliefs

-

-

Coordinating and Maintaining
Takeoff and Landing Spaces,
Alr Spaces, and Radio Waves

Coordinating and Maintaining
Takeoif and Landing Areas and Air
Spaces for Test Flights

Commencement of Business Services
(Target: 2023)

ents and blish it of laws and regulations which should be

trends of ather transp: equipment an:

2030s~
Expanded Utility

Mid-2020s

Mability of People in Urb:

Tre

Effective Uses for Disaster Relief, Emergency, and Leisure

Accomplishing Level Satisfying Public Acceptance
{Safety, Noise, Environment, and So Farth)

In Conformity with Current
Aviation Environment

Establishment of Fukushima Robot Test Field as a Test Flight Base

o Furnishing with
&€ o Assessrment on Securing ulation for
3 o | Usefulness far Lsars Transpartation and Use
= & z 7
3 3
Q E] & 5| Furnishing with Standard
o] E € 3| for Competence Certificate ‘Competence Certificate
a = g. z
=4 & Sa Formulation and Examination Based an
o - n International Discussions.
: IHE
L=
g % < Furnishing with Safety
o Standard of Vehicle Body
3
o e |
[}
=
3
n
F
@

Revising Regulation for Transportation and Use Case Business Adapted to New Business Model

Furnishing with ion Adapted to Technal Devel Such as Remote Control from Ground
and ic Flight by Built-in and/or Ground System

Implementation Based on International Discussions

Revising Safety Standard and Examination Method Adapted to Technology Development

Establishment of Condition to Use Air Spaces and Radio Waves in Anticipation of
Development of Business Operation
Provision of Comprehensive Operation
Management Service
Expansion of Takecs and Reservation of a Heliport Adapted to a New Business Model

Continuous
Landing Areas (Amangements with Local Landowners by Business Operators, and Smooth Transfer to Other
Transportations Such as Ground Transpartation)

— Business and Service Expansion

Accomplishment of Electrified Passenger Vehicles

Expansion from Remote Islands and
Mountainous Regions to Urban Areas

Drafting Air Traffic Rules Adapted to Technology Development

Regularized Full Operation of
Flights in Urban Areas

Technology to Secure and Certify
Safety and Reliability
T D on Built-
Autoncmous  in Vehide Systern and Ground
Flight Operation Systemn (Technologies to Facilitate
Management  Flights and the Like
Secinic Technology Development to Attain
2 lei Required Cruising Distance and Quietness |
Fopulsiongytiching Business Operation

sapIYaA adAj0ald
10 JuswdopEaag

Further Improvements of Safety and Reliability

+ Advanced Human Pilot Assistance with a Built-i
System (Automatic Flight)
+ Remote Control from Ground

Sifmultanen
=

Advanced
on Auoidance Automatic Flight

for Multiple Vehicles in the Air

« Increased Cruising Distance : Development of Battery, Motor, Hybrid, and Weight Saving
Technologies and So Forth
P d Qui : D Such as Noise Reduction of a Rotor

of Technok

AtE: METI, SI0|EAISH B|MA |25
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J3111. oflo] REZ[E| HHES st Y= TAH0|S| AL
ZHE) (E)
- ZAH LAY A 2D [AR2] Z|Alol 71 - oHeeRt
- ZENEY 3= (AFR=] - AR AR =1 CfEhTiEY wa (&37], 2 &371) - Airbus Japan
- L7t OtAER A|0|2 cfsh-chshel 4 (E2t7)) - SUBARU
SAH - 713 02|71t S M0 ChSHCHSHY W4 (857)) - Bell Helicopter
- 2844 SEEA|EE AOtE - =Y ALYl LTSS AT |2 - Boeing Japan
- A ol S/M - QB AFCHHOl HAU LSS AL A S| - Uber Japan (71 7
- a8y g 718l - UBEAMCHHOl AR SIE RS Y3 - CARTIVATOR (7| 71
- ZENEN ZEHYUZ 22 - [EIZ 2|8} Drone Fund CHETIEL (0f|0] 2E2|E|) - SkyDrive (712 i)
- ZENEYN SHYUD 3T A 718 2E0 - 71| 23 (1H i)
- IEDEN TAZ SAZUD} ME|A 22 3| - HIEZL LS IA 1Y)
-IE NEN 222  ZEHHZ - ANA Holdings - Temma (7|2 74gh
- St StE AT |E A - Japan Airlines - AT (7] 74
SREDEN 23 7|80 Bt - AirX (22| 2€1) - ASCL (M8 ol Hl=7))
- Yamato Holdings -DR EE (MYE 2ol H|3T))
- Rakuten
L2 MUIT, 10| EAFEA 2[Mx|=E
SHATE A2 Al UAM T g0l QlojAl= oFF] Aejx]ojof o REEF0] Wol
ol St AANAAL eVTOL 2 5414 0= (Bl i [ fff s e A e B A 24
(15 SAAEY T254 FF/) Aska QA olo] tha FEd ol
el o2 gk & ml=old §HAE eVIOL & l—é B¢ 22
QroflA HER] T2 HE9] 7B 2 THEA] ofR7A]= B o= kolch
E20j= ARYO| HaE oMol eVIOL & JFHoR malgio] gl 2ol AL BE
4 982 BAD SRR ofds] W5 ofdy] 2 Welgelet Pol o] Phone 7
U= um S2o A4 2T WA B kel Bk 9AGME VTOL & E
A H27e skAYE FEWE42 Unmanned Aircraft ¥ EEoll= ARl
5T 4 9eS Bes] BASkY ok 9o TERg 21 9 suas
et HE A EES  AFdo] ©oorA] ofydt A AT & Sl HPA=
Holoka gk ZATR 21 Apolgo] ek Aol AL HIBAe] Aol Hol
ods] EE9| HFe] Eold 4= Q7] wieo 1E’r w2hA] o]= YEofA] eVTOL o]
cevt 02 28 7H 2 A9¢ 33 4 gk g=old,
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wWor guz wagle] ease oAy W WelgHe AYAF JEe

VTOL ol #8shA Hojd, Fol Aguee gre] 53 s

SVTOL 7H] e 4 o g% Aol olfoldel & Zlolct o
o o

Moz Qe A& 244 g=(Japan Civil Aviation Bureau, JCAB)9] eVTOL
YRS A8ARe] o8 Ad Zow wd He A dUdsH 2
AUITAIA BB AFL We Wow o UAM FBAE
]

d UAM @717} A= AlellA =t
/71 ool wl= 22 FHolM AddTol grd it UAM 35717t =2 =
s
e

+ U7 & Zopld dRdeAT FETTHAAC] dE 4 dE=
e A5y orddA  (Bilateral Aviation Safety Agreement, BASA)o] wE
ZdlS A9 (Mutual Recognition) HEo| 7Fset Aluzlect A o
Hlaads YAk dA=9 AT sl didt A=E Az A=olA
e oooR 7 Oo}z] 1—07—“]—’]-};' Aok, ek HEWEE UL A

b AFW MTFSE 20 W 3 D F 5 A APsIdon AgAst
tfst Q7710 Al Ak ofoltlel ANSHT ARH 23T A
gt del& SkyDrive = WITF 3]0 A eVTOL o] 7]1& §F7]0] MF= Bid
P ERO] =St HAA] GAE 150 mlE ool Mgt Hgo]
5182 Ad= AP ol ot AL 27] @A = eVTOL 9] i3] A
150 |} olFe] droflAut Fdsh= Zo] ddAo= 013*7] e A

Holt}, o]of SkyDrive &= eVTOL ©] 150 ule] mgh A ofx|e] H]gjo] &
gl HiElsh 52k g ool fAlF=ol Zte|=atele 277t AJHTh

ot
E
o>

JE112. Y2 28 7|AE i 1= olaE 3113, Y20j|A 2IZ2 eVTOL 12! H|H0]| 55t SkyDrive

18000ft~: F(ZREH S
18000}
10000~18000ft: =34 AITH
10000}

wE (AGLE #IEMSL) [ft]

1200]

TG~ ~1200ft: UAM ?

400 o

~400ft: FO—> D2k

1200~10000ft: —ADMZHEE (LSAEE) *l

22 Hosei University, SI0|EAIZH 2|M2L

At=: SkyDrive, SIO|EASH 2MA=E
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@) B2, 52 A4 49 Tolsaidle] Wag A4

gh5o] UAM AgelA] Relia ol 5AE 37 2 /-7t 9k 3, UAM
AR 22w Qs tE7]e mgeka Qirke Holrh g ArAEA,
F72 FHang 2 B 4 Ak A, 0 71950] UAM of 234 54
JAZ qHARA QS et &S A HAE At Yol
275k UAM 3 4544 o ml3, S8 tha 5147 Aelm Uzt
Aol ANSHE AR Age] PAH 49 selaiels obd REsithe

Holtt.
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4 o] UAM 7 594 e2 ff =g tAdswsK-UAM) 259, <

AYLTHe] BAS Aoz Haskelet Aoy, Uber Elevate 2F
AT Bl vl oF 2~3 94 &7 ele AAshs RHIdTdIE e
Fugh mgo] AR SlHol= F ¥ UAM ARlE =957 AlAgt off9
% Zog Wrgstuat ¢ Aog Hoth B2 FEWSEI}
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281EE
0[&5HA € UAM

I 94 39 P LYIE DA ot 7o HF WA W02 Folck. A
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MEA= 2571 + & ot
570 oM A
H|to| 5182 -9

HleA| 7
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7W7te] tphr] Sfell ALRE, HIgA] AAIAY ], AlAE AlFdA 2
AE7L &7 Aviary Project & J(E ol Atk o|2 Qs thE =7te] H5]
g2 FT mM2A £25 Wil ot Autonomous Flight 2H= 4148

_1

21 itk =L UAM F"o| ¢

peb)
7192 12 29t AdolN slEg F7A] v & & Qe ZRE B
ZIAE AR 19 d 9 ¥ F=i2 Vertical Aerospace & AHstal 2022

WA air caxi AHIAE AR ARl B9 Skyports = ol] ARl
£ FE sk AR dd®tEs PAL-V & ERRP yeith
AAHZZ PAV ‘Liverty £ QIE|Ylo 2 mhjjsa glom, 714|9] 7FAL 75
29l 4991 g & ) rdlg #HAL]ojg)ch

as)

%% 4] EASA 7} Roadmap & AXISERL itk EASA &= 23 Yo we thg)
OEM ©| VTOL 2 HAES 8 F 25 Wl 42 27)440] thepd
Zolm, 2020 We) WollA] 2030 Weh Zo] Arl2st SAHE 35 WEH
elujalo] HASIEI UAM Algle] 47|18 2olg 20 et 9l

—_
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127, TZA Arbus O] CityAirbus Z2ZEQ} EASA © UAM AFY Roadmap

CityAirbus
A multi-passenger, self-piloted electric vertical takeoff and landing (VTOL) demonstrator designed for urban air mobility with cost efficiency,

high-volume production and a low environmental footprint in mind.
AUTONOMY

15 minutes

Ducted high lift propulsion units
designed for efficiency, low
acoustic footprint and safety

ENGINES

« 8 fixed pitch propellers powered

by direct drive engines CAPACITY
«8x 100 kW operating power Transports up to
electric motors 4 passengers

SIZE - -

Compact size for ideal integration
into urban landscapes

Avionics and autopilot buit
for optimised urban air
traffic management

BATTERIES CRUISE SPEED
+ 140 kW power x 4 batteries 120 km/h
+ 110 kWh energy in all 4 batteries

Making CityAirbus a reality Benefits of adding the third dimension

2015 2016 2017 2019 to urban transport networks

2 @ . 2 id 0} il

Feasibility Full scale Flight testing with Demonstrator Full size 1 URBAN 2 HIGHER SPEED 3 ENVIRONMENTAL
study component testing small scale drone team created demonstrator DEVELOPMENT AND RANGE FOOTPRINT
Study confirms that Key technologies Control Collaborative team Full-scale in-flight ‘The third dimension Self-piloted fiying vehicles Self-piloted fiying
CityAirbus vill meet demonstrated at algorithms and of highly dynamic demonstration and increases the ‘can operatz at three times vehicles are fueled
operating cost targets full size flight mechanics and experienced ‘verification of a full geographic accessibility the speed of the average by electricity and
and safety developed engineers set up eloctric, RPM-controlled o remote and road vehicle and extend are energy efficiant
requirements to be multi-propeller vertical underserved areas commuters’ geographical
certified for public use takeoff and landing (VTOL) of the city reach by tenfold

EC Ethical : o Top 5 EASA Al Roadmap Objectives

— Guidelines EBEASA Trustworthy Al building-blocks P5 p b

@ Develop a human-centric Al Trustworthiness framework
@ Make EASA a leading certification authority for Al
' o ©
dagggsmg%w 'Y rustworthiness @& Support European Aviation leadership in Al
and fairness D @ Contribute to an efficient European Al research agenda
J ® Contribute actively to EU Al strategy and initiatives

Societal and environmental

[
Technical t

well being
2021 2022 2024
First usable First usable First usable 2026
guidance for guidance for quidance for Finalized 2028
Level 1 Al/ML Level 2 Al/ML Level 3 Al/ML guidance for Finalized 2029
(human assistance/ (human/machine (more autonomous Level 1 and 2 Al/ guidance for Adapt to further
augmentation) collaboration) machine) ML Level 3 Al/ML innovation in Al

Al ROADMAP
DELIVERABLES

Phase I: exploration Phase II: Al/ML framework Phase Ill: pushing barriers
and first guidance development consolidation “P 9

.

[ 2019 ] 2020 2021 2022 2023 2024 2026 2027 2028 2029 2031 2032 2033 2034 [ 2035 ]
E o e \ = _—

- G 2019 2025 2030 2035

g (=] First EASA Al/ML First approvals Single-pilot Autonomous

a= IPCs & applications of Al/ML CAT operations* CAT operations*
29

S 8

E a * For Large Aircrafts, based on readmaps from majer players

Af2: Airbus, EASA, S0|EASH 2|MA2S
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S

18 @ Qo] ARG FELE 2
NPEelEE TG 2EWNS BES H ol Wikl 7} o] 7]
ol TS AltstE] AR APshe AAR Ae AT Aol
19 d= ZA ARl LhAE] Al 23 dRe ARtk Aol

[e] 57
3= I

N N R Sl APIBPLE JED ol
SO FBUS AT golh BER I, AY AR, LA
o, Alevor AEE o, TTAT Ul APEZ du 5
el AZES ATk B

A2 oAM= TRt AAIZE Z1A Azt WAL Qe Toyota & 20 W
1 ¥ 0]= eVTOL AEFES] Joby Aviation ©f 3 9 9400 7+ &&(2F 4,560 <]
D B AES FHEJE Toyota & T2 ZAFJARI Toyota Al
Ventures 2} Intel Capital, SPARX Group, JetBlue Technology Ventures 5]
SIS Joby Aviation 9] 59 & 28 X Series C o] A WY T=xpAtz2
WAtk Joby Aviation 2 % 7.2 9 €29 o] AF A eVIOL
AEES] S 7P Aol Hofd SAt =]k
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2. UAM AIZ2 OEAH BH27?

A9 BB7le] AFATE & RS 24T
At Al i o el Z15t B4 S8 Bt A
ISITh UAM A 495 3171 17 63} 20 W @bt e et

32128, S UAM AlZ0| S8 LI

200 17K SR} 260 7 7}%%01] gel gt eVTOL 7]

‘17 doli= eVTOL & thf= 4A7F 12 7ol AvkA] ekt 20 | @A)
AE 7Nsta Qe

_4

ot eVTOL 7|4

"‘”‘“J—;—-—*

Airbus Vahani Nexss

AL2: TransportUp.com, Sl0|EAEH

UAM A—IH'AO' 7<|A17|E
DoIxgH[3o|
HAH5} Hagy

2Nz 2R

AAe) Aol we we a4 Fol AAD WE Aam zwe)

TASE AAES] HIREA 7HAdSH 58 5ol dAzA Al met
ol ufell Qi J™el= 2 FHO EASA U =] REWEHO

UAM 4t9] roadmap & SolthE® 35 Wol] 2FAPE gle FAAHEHo]
Bsalge o HE4A EAZR UAM AHAZE st Jisd AoeR

1

sty ot HI-FO T §917] Tdo] AH]A SFfjo] trigger 7} 2 Ao
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Fo] I AE o HEjut HiuAo] WEW, air taxi 9L FFOIA 22
dell Al#tE]o] 40 |7kA] A AlAIHC R 43 gt o7t 7hsE A

Z24) AAEL 35 d712] AMARCE ¢VTOL 23,000 thell 320 9 gzl
oA FES Ao=m A3, EHEMAE 50 W7k 10 Bt
ofAEzo]l AL Zoleks thh HApAQD AWE AR v Sk ¢%
7IdE Al 7Hdel whet tha Zfolzh WARE gt 22 UAM o
2] §oajfelut EAE sfo] ohdzl, d@A7EsAIl Hie EojxAl Qv

SIE80|M AlZlY 29l UAM AFAT A= 8

SMg0= SfEHLIE =07t AHIAE AlEehL, S48 EE9 A9 sfo|BEE S| UAM

UAM FB717t FHpol, A7HE
o] AFE Aor H
SEE 5RO =
Helt}, Hzt
AAfstgo] A
74 W AR HA]

dr
o mx
e
[
ol
e,
aCh
s
i)
ns
4
i
2
10
)
H1
o
i
A

T gk EAI AT HEA A2
olbiA 7144 BARES shdshig sow
A9 delele] Ay, Bee 2EY SO

3} olRe] T AZH, ARA, SHTA ol

g0 Au|2rt S olrk

B Ho
o2
O >,||

J

1

oSt
)
ol R
Mo
o2

)
R

ZIAIL 71HE 2EStE =8 Agoe AREFIAE tRERE ARAEAPA ARAGER Q6
=7)= 2ol 2030 W7HAE 2FAPE "Hecke g 2 Aotk HA AL &
AEHRALE Aol FIEHEA FRUPPE viEE ololde ot
g0l ThssiAE UAM AElA AlSAAeldll vl IA Sol=e
dFe] Mngo] & Aotk =9 FEWFHE 40km of ok o=
QXY 2de FW7lelMe 9 11 7 o, F7Me A 2
goz AAStEL Sl FRIZIZO] Agto] UAM  AMH|27FA0lM 2
Hotadles AEE AdS AAl A4=9 2Efolud dSr|EEs] dYgew
nlFo] Hardd ehdsE i
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25 WRE] 274 AH|A
A1, 243 7 M&ALE

MUY HEE B

HIA B AEA Fdo] & 2171 Yk Aol ERlE= Aol @ AlA|
ZFro] UAM AlAES ARgHozn rod zoz Hlth mizkRokoh:
EHang, Volocopter, Aurora &2 AFFAE0] Zt= ARe}t Wit #AE
Bon At Zom HI Qtf. 55| Hepdilh wiIAd AFAQ
d)FE wsol ot Aol FHE IEE UAM 4ol H=54o=
g Aor i He2 St
EP*EEOM AAIAL] FAlel 71l 7P & UAM As 34
Act. S= Al Al disie AR A 2 A
“94117} el 2435 ©9lo] 75 A Pk FHlolHY Az
@A 7FsAde] W2 AFH offe] e ArER WE Y]

>,
_II->'

£

e
o _I>S,‘:L ool H

it
o

7 260 1 7hel] ek UAM 71415 0] ofe HAER 2 @sle] olelsln
it A2 oY SHASE A 42 UAM Eelolol5e] 540 9182
L7 A UAM Agel BA4os Holsm glth t¥E UAM
ZeflolofSe] 20~24 WS AY B 4% Ko AAsiER ol
2595 241 Auzo} ke A 2o gebd g% 59 W 2 gA1se]
Fol 20 /1A 4YH o7t AT, ARl 2 M&A v+ ek A%}
2ars] Qlofd ol
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7|& AESAHO|
ARREAIO| 2745
A=l ZFSAF MR
UAM MEiA K| =0t5 A

AthAE Aol et FFAEARI Boeing, Airbus 2F £HIAFAARI
A 254}, Daimler, Audi, Toyota, Porsche, Rolls—Royce 52 24 AlFit
M&A & $HSE 591 Q7)o B UAM AEtE]o] 7185 1 Aol
Pt ofyet FE4t Aol &IUSHA Vertiport 7F So1d FAIE A
Qlzats ZHE Zlo]dl, MRO(Maintenance Repair Operation) AJH|AL &4
wHE Zojth Higd] A BEE FrHor &9 HE-Folut HiA
HiE g 7ol fto] 30 | Al U Aelrh. @¥ls] A 2= UAM =
=7HHA= AAskl, #AIE st WA A5 o= AlsAde] UA
Ao ¥}t UAM & A 100 ¥ SHP 2AHFaTA0] vl ojofiks:
it 4tdo= osiRittd Tojoh ofof] HEH HAAACc=m F8E
S54Q1 HT 9 Zto|Eglo] AXE Aeo|th

7P AR Ae g muAdee] e 40 |7k Aviielel ot
$1.5T 712 AA Zo=m Hil gt %Jsa} 7110_% 1,740 zof Eol= d=
A Fmct Aol Amol= sHAe| uwhl 2 H) FEol $2.9T 7%
7Fsohtal Agol Holglth o] 7t o ALl ThsoiEr] flshAd

e FeAEI ML Ho] £& 7 2t

off & Fa A7t 229 A5t wufo] F ufEfmrt $3.98T $5o]ng
‘40 Aol UAM Atdo] Asate] 37.6% 4712 44 Aot 7Hyoltt.
AR Z2Y aircraft 4G AAQ] AufE2 tigF $0.82T +=<2d|, UAM ©]
olg A dold Zolgt JHHolr|m stk olFe] Fo| Eoldttd
mEAAT, 2 2 el 3 A FeR oF9] HIko] ojFof=
Aolgtd A= 7|E Al o2 AgztAlo] ErtmohA Hit

DA~ Ao gEd A7PERE vl=o] 22.3%, $=°] 29.2%, 4ol
19.8%, 7TetAIZo] 28.7%E A Aol J9gE=E= 80| 57.7%=
B 2 RS FAeta, sHE80] 28.0%, 780] 0.8%, A= viE,
AnEo], AAge] TE Foo] 13.5%0l ,—_1_@_? Aoz difstar gl
Agolls gAY 952 Au|A7t AREZAARE 2t SAR = SdiE Ao,
ol IAoN 7= 2AEEYolY FFUA A5  EHololEo]
UAM Aol ZdetaAet Hat e A7 UAM iAo =ots
Zolgt ALt UAM 2 ZFgte] vlef Bl §402 g&ao|1l AZEog L
agZol7]o] sgEo] 2 Aot BAx ZEh
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J7129. 22E 100 M 0j2

No Industry Revenue (Bil$)
1 Global Life & Health Insurance carriers 4894.8
2 Global Pension Funds 4221.0
3 Global Car & Automotive Sales 3978.6
4 Global Commercial Real Estate 3963.9
5 Global Oil & Gas Explosion & Production 3325.4
6 Global Car & Automobile Manufacturing 2976.5
7 Global Direct General Insurance Carriers 2580.7
8 Global Autoparts & Accessories Manufacturing 2500.4
9 Global Commercial Bank 2341.0
10 Global Tourism 1703.3

A2 1BIS World, SHOIEAEH M=

J2130. 2040 UAM MY 2 (Tl AE)

02 =2 «8F u7|E} m Passenger ®logistics = Military = Battery, S/W, System

~

Atz DAL, SIO|EASH 2IMAZE

oz A¢e] WALEL Al A edEsE 5oz
AR A 54 olck thah s AL A9 27 YA Ao
Hlsl # ARAsE 9 Ak APdolet sl&e] Wty At Eelw,

A519] 487901 AAA A7t AN QIR WEol1% S,

SRS EL
Zhol7] whgolct, EBREWAL 40 W]

o] wd Aoz dpetn
25 |, UAM A2 7hde] Agiaiaie A7l
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2131, ZADIEE UAM ARIAZ A1 B J2132. UAM B3 Chee 22y
(A=) (H0H) Airport Shuttles  ®mAir Taxis  mintercity Flights
16,000 14,740 120 ¢
14,000
12,000 L
10,000 100
8,000 5,000 5430 6,090 20
6,000 F
‘2"888 086 141 151 740

! ] I I L w0 60
- C = (2] C w == =
= s £ ., £ g 5 52, o
5§ .85 2 ~ % “r
g 53 g 2 2 ¥ OC
" 2 5= § C ol & 20
2 £3° 0 & % » o
& £t § =z 4 2
@ 5] i 0
& @ 2020 2025 2030 2035 2040 2045 2050

AT FEVEL FOIEASH 2|Mz|2E A2 SUCHH, SO|IEAZH ML
Z: ‘30 7|&: LP Information, Markets and Markets

354 7]&: BIS Research, Porsche Consulting, BoozAllenHamailton

40 A 715 NEXA Advisors, ZE& 2|2| 7| Morgan Stanley

J133. UAM 4835t A|H BEXAL Zat

When will UAM become a commercial reality?
Respondents expect UAM routes to become profitable by 2025, and become
viable for daily commuting by 2040

When will the first commercial

eVTOL air taxi route open to the public When will commercial VTOL air
at a prefitable scale {with or without When will this happen taxis become a cheaper option When will they become a viable
subsidy) somewhere in the warld? in London? than ground transportation? option for the daily commute?

al Min: 205 Nin 4

2030

A2 EHEMT|, SIO|FASH 2MRZE
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L5 2 299 ol Aoz Ayt Jgnhd o At ddAel el

Bottom—-Up 2.2 A2},

o] HAXOo R AZEZ] ¢k air taxi 9 FARES TFEGHET 4 g2
ofyARt, R712] AlgH A=E s FENEIA Sk WA UAE A
FHang ©] AFGEIAA AAAE Business Model & Armikzt, HE|FH
FE ] 2 1 S48 =221 EHang216 & 7|5to 2 §F AFgndS A eH
71419] A} 40712 ol L.

(EHang216 General Characteristics)
- Crew: None (self-piloted)

= Capacity’ 2 passengers 260kg

— Length: 5.61 m (18 £ 5 in)

- Hejght: 1.76 m ( 1t 9 in)

- Propellers: 16-bladed

(EHang216 Performance)

— Maximum speed: 160 km/h (99 mph, 86 kn)

= Cruise speed. 130 km/h (81 mph, 70 kn)

- Minimum control speed: 70 km/h (43 mph, 38 kn)
- Range. 16 km (9.9 mi 8.6 nmi)
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J%134. HI-FO 8 EHang £l 2474

= 7t chel ] b
a Capacity 2 person ZEA QS
b Load factor 90 % A2t
C Vehicle Cost 300,000 $ 7t4 3.6
d Battery Life 500 cycle life JlegHezs Hap i
e Depreciation Period 10 year 0 Z7tak2t
f Electricity Cost 0.2 $ per Kwh =712 d7183
g Operating Hours 20 hours per day 20/24h
h Fare 2.5 $ per 1km Uber Air 27|22 $3-4
i QI Wt ol A2 1.7 km Survey 21t
j AL 300 day 300/365¢
k Payback Period 2 year 10 23F 23240 7|AH|E 3|4 7Hs
I QlzH| 0 $ Self-Piloted
m OP Margin 39 % EHang= @Y0|UE 7+
n AZE ItS A2 6,000 h (@)x(@)
o) A2t OiE 58.5 $ @)x(@Mx(h)
p 14902 351,274 $ (0)x(n)
q 19 7 HTHeH| 214,174 $ 0f=242] 60.8%
r 19 FHo|2f 137,100 $ Oj=°40] 39.2%
s 19 2otz 30,000 $ ()/(e)
t 14 EBITDA 167,100 $ (1)+(s)
u Payback Period 4= 2 year (c)<()x2

2t&: EHang, SIO|SASA 2Mz|25

EHang ©] AAgF 271& viEfo 2 HI-FO 9] 742 H3f Atz ¢4
EHang 2 216 7]E2= AH|IAE A2 2 o] ©5 7hsstal 199 Bt
olsAZlE 11.7km, 832 lkm T 2.5 €8, oFF 20 A7 294sicia
71434t Cruise speed 7} 130km/h(max speed 160km/h)o]E=2 1 3] <349
tieF 25 2ol 285t 1 AR 5 WA 35 &2 7F 4 9 71A RIHA,
SAE9] Sofat Azt el Az 1 2Rt Bldishke o= 7Ytk

o[gA AxtsHH ARF 58.5 ©, skl 20 9] A 1,170 D2 duiE,
2 FYLoler Pttt AzhEe 351 T e, wiEdviet
T EE ARt ggelele 137 v gHlE 7H9R 4 itk 71AIY
EHang o] AlAlet 10 W, 49 @7Pdziies Az 3 & 2
8= A%lohe EBITDA 7} 7hssitial Atd 4= it EHang

N
r
0,
rg
N,
=
Of
il
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(ENENEEESS

£2 7 0J5}2 UAM
082z ¥d0| 7tssttt

22 Ud 2 7|eue] BE 44ed cge ¢ wd 10 | 7
o] A5A IS offch Il AEE Hlge] G
M whS AR, pilodess WAl SO Qg Qdr] Hio] A
AR S & 4 ek EG G A7) dR Ao sttt

digel Asbde] stefsict st o an okl oz
a2 4 ok EHang o] ANE o]d 2ASo] sbsadnid @A)
A F(FE7IE 71EQE $25 + $156/KmET AA: FHo]
K5 A ek diEe Bea] UE Adagn AAsE 371
$7% F4E 374490 W2%7te] £go] BE Atk EHang 2 R
et olu, Aol e delge EE geet 27 Aujay
WA G ol

Iy
P

o,
Mo
N
o,

A o ral
odlo o

o2

l

2023 WHE AGMUIAE AlZSH= Uber Air o] 395 BAL ZHE A2
HuEEES o, Uber Air = AFZ7]19] EHang 216 ¢ H|sl| 4 8 o]A; H]&
120 " =99 ZAE ARE Aoz HIth AZ|o| ZFAPE HIEA
g5ofloF stER JIHZF F7HETE Uber = 714 1 W 1.5 H9] ZFAE
Fol &S oAt Holth £FAF B2 S $50,000 = 7HgshH
i $75,000 9] IHEI7E 6 F912PE o|FA= AZIREE Q] tiAl
Al&gE| ] 7PEES Wt Hoh $60,000 o Flst AlAElE
AAo=z 10 | yPSZbehd, A7 $6,000 o Estot FEARE
EHang216 ©] 16km Hro} o e 4= Stk

A

Uber Air 7} AASEL Q= km 7 3~4 239 27] +942 EHang 9
$2.5/Km of H|s| HPEAEE Uber Air 30lM FHsiord ulgo] Hlsid
AFslty Bt web 27] AAF= UberX W43 zhesjof & A Zth
ot 229 65 7=l FEe 2ieE EES FS5Ie AR vle
Agtd Aoz Holv, Network Effect 7} Eaﬂ_i o iE= A7 9
Aok,

J2135. UberElevate 2| HIE HZt AlLIZ|2
)] Pilot cost (1Y) ®) Vehicle price ) Battery cost(140Kwh)
80,000 | 1,400,000 60,000
o—q Q
70000 - 1,200,000  Q 50000 L \
L A
60,000 1000000 L \
40000 | \
50,000 | \
800,000 | \
40000 30,000 N
L

30,000
20,000

10,000

0

600,000 | .
400000 | \ 20000 1 \\\

he]
200000 8] 10000

0 1 1 ) 0

Initial Mear-term Long-term Initial  Mear-term Long-term Initial MNear-term Long-term

At2: Uber Elevate, 510|EAIZH 2|AMz|EE
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19 9 9 9 4 d FEFS} T E KA &5, AHls 4
) - HEER, AR @F  THAGEOAE FSstr =Y
OPPAV(Optionally Piloted Personal Air Vehicle) 7HEA] F-537lof tigt
Arors ZIget v Qlok 5 |t SEROA 213 o 9, ARl
235 ¢ 9= AYstal =4 A7 =PI LKARDO] AFE
TR G}, o]F FEWSF= 2 2t AE0 8 nEEnSHE L
dgs UAM ARSlell A5 BG5S HolY, FHALAIAE Bl F5

A Azre] 2ER A4S R,

>

J2136. OPPAVR&D F2LE

2E8 Ll

=}

- P : TOj2lE AFEH| S §QIsrE| ol

o -

Ol

QFEESl 7l& i, | - THH|Y : TAFSH| 3 FHQIEHEY|(OPPAV: Optionally Piloted Personal
Air Vehicle) 7|& 71t
« 7| ZH/OlA/Z 2 |21 2019.4 ~2023.12 (SK) / 213 & /

HRABRFH T

7|2t/ A/ Z 27|21 2019.4, ~ 202312, (5H) / 2359 2

RSB FATUSSY)

I
~

- FLIUE - WOPPAV SiHil7|& US7IE WY A AIRH2E

olmat x5, @AM |RTIDEP) BZ7| HIMAO X - SRS  SMFISTNAY U KIS - KISH|Y JISHES s
QFH, GOPPAV QIFHEIZIZ7| &7 U BIROHH St EHAE 200 km/hOLY, 19158 AE0IRIE WAl
STQISHAAT, @RS MHIAF Sor o7 Q - 201 B JOISHBI| AH7| W KR T

A7 TEUER, MASHR, S|SB 2zl
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JE137. A=YEFETFRO0| HE S

A7: SHEZRATY, S0|FASH 2lM|2E

ol 9 JHgo] 2 2020 W 6 Yo Erjo] UAM 2ol AAich
ZEVERE 2020 W 6 ¥ 3 ¥ TK-EEAAE(EQHEPFA] oFAe S
9t M wEHeAA A d AFAIE), TE olo] 6 ¥ 4 Yol
o=ty EAGFuFEK-UAM)ZER, 712]  qdolo]  WIESHHA]
ZEWSHY] EF UAM HHo| ofgt &Zo] Egid Zlojoh ol
(a9 138)2 AR ol & 7ix] WEE HI-FO o)A AZe Iz
Zoltt.

J3138. TEWERO| K-EZA|AHD K-UAM 2EH0l|A HA= Ef2Il S5 2171

UTM(UAS Traffic Management)

UATM(UTM +ATM)

UAM £H| 7| | UAM %7 UAM d=7]
('23~24) (‘30~3 ('35~)
Pilot Pilotless
K-EE A|AdH ASsicy ReT R S =T -ARLEM A8 -H| g M Bhol -0|2 E@Eg}
-EEHi& / FIMS 75 - A "Hy| - Uyel HH M BY AHE -ZAIZE o|FEH
-4 REDSS| A FHY -AEAESRIZH -FADSHA = -AME A ZA HE -ArEe|d HE
-2 At gt HAEHE 1070 =M -1007H =M

2= 3 i
-Sh=E UAM Qe MAIX|
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Zetotal Qlal, KAI oA =g A H| AFASIAHKAEMS)E 2018 | 6 ¥
ST o Q. 8719 AS T2 w59 B FRHO] oot v
FHIAH. 7 2] 2R ZAREE R QI H WA o] o] AH],
FAES] 2 A7 ¢lSl

ST =, UAM 2 oot AARdAl, oot olvAld, ot deie
ZIA7E MBjze] BlE Aor diEle ©E A Beo: SE 2
ZAcw oFdnt. HelgH FHe] oy 1o 7Hre] UAM A
sl o & ot FEE ZIAER ooshAl FHIskAL lofof 'EeF
el "R & ok A7) e AladeR A" w2 AT E2
AR @A FRAA et ofdEs NEsfof S22 MRO o] YdRAE:
As] A 4= Qltk. B3] giFio] &5 pilotless 9 F917] Fei2 2351
5 o W2 ALE A2 288 = Q.

O

rE
o

(@)2A(Raw Material) - @=0] F|ofRt #oF, §40] Al&dt 7|271&

AFsAHE et UAM Oﬂ AR e dE= ARIARE st it
Q771 AR stk 2o 2PAAL ZH=t} Air frame oAl dFulFolut
SEr2al nkdgso| }%Hi, body ©ll= CFRP(Carbon Fiber Reinforced

Plastics, ¥ A% 748t Sehae)zh AgEch ofnl BN A
Sl SRR AT AEe WH ARSI ot Fmel AAS
@5 G5 AT it AEeht AREERE HolA shze]
W el Qloleh. 17ke] ARt A4S AT 4 ol AEAE W7k
Susht SdeplE AgElgt aPtuy Wbt ke AES
JEske @] ABANGIA A BFLAE ARt ot 17t
o A4S AFIT SR SlelF Jlo] Age 9 WS 44
1otk

O\l
O

SQ ol

SHAEE UAM 2 F83} ofglo] HHsinz 7PHA| ¢tow H|gA]

@7s) o). uebd st ARl ok a7k AT 44
CEAT 22 AP} R, 4-5 Fel 7] Faeke UAM ©] 39 7

20l Het 2571 8 2 el |/l
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B4 17h AeskaAel CFRP o 729 AAAH Agacle Amne
YT, 97, Wao] WS Ak 9ee & 4 ek CERP 9 Hef7| o]

Fagle] w2 uele] AFW Zo] #E ol AfAT AFAE
24, TS A et dReld ezt AR el giglek kA
UAM HIZUAE 825t 5] s BARoR 2qaeie] 249 e

J%149. 22 CFRP £24¢ H|21} SH52| 2 Al HEAHA|
= =0F Sk A AA|
7|ZAM | EAMR SR|[O[HTHAY, B AT
nEE, 2F b A= =74, SHE4lAal, HCHSI0|BE, #|O[2|0 X, A|O| M|
= A3} S
8%
e Prepreg St=7H2, SKZ|0JZ, E[H|7H2
A= A
10% ) ) ) ) )
7|Ef STEZE0F CisHatd, shagtaitd, sh=stolt), HI S
SEAY
LS 2H20F ozt 2lepkd, Rot0[E, E2tAZ|LO0Y, SHEEE

AR MY AR YD, SI0|FASH 2MR=R

e AR Aol ZAEAY =ellk st 55 AEApt
AEAANO] N7hE stetog 1 9hgel stggels Bk
REEAALQI] o] o) AFdolck, A AlxY Aol 13% ol AAlstn
Qa1 FEIPIAS 12%S AAT B oz} 430 o 2 A
"ol Qs F34tdoltt. W5 AEAI0] mobility 3%
wislo] E52li Qlrh CASE ] 4 of wisl] RE Zo] Wstg Zadsiy
etk 712z e] #e} Shoflgt Tesla, Byton, Xpeng & °
Zojojgo] THS] ATAYES f¥sta Atk A7|Ap WSk yari®
A} BEe| 37%7) At E5] BrphA] Aol AR e Al
Egf2m| o] ARpAc,

-
R A2

£
N

ol W3h= FAAFNA HA HAH}. FA Tesla g FJAFS] A71EHo]
n}Ze] Big 3(GM, Ford, FCA)S @3t o] 2 Hjo] @3t} o= NEV
Hxg $3L ok A7ak A £ 487 Aol @ A==
2EESQLO] 25t it do] AATE I™ Aol ol FAIQl UAM 2
E St mobility AT ofn] Fpdo] AmEYAU AL FQ1 71A|9
THUE 260 77t et ol 53] 719 2 A FRte] ofd, 3 A4
e ol Sds]l tE NEY AR Aotk AF ARsAHAEY o]l
=4 §gt AEY Ao LEE Q= Al HE= of7]of Z]Qlgith
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UAM, 3 2t

pd
=

= Act

H o= FerIA A2 ARsAel vis) GAlel Slok wl= RS
3 Holal glo] AltiAeld
=0 B oht 4] HE 4= AR 7 il 20 7 A
mzell SCM = 7] oot AEAE TE719 Jet Fgsia
3 2 B ot dgvle Ao E8%=
ZIeke AFsAke] 15 1]l 650 il o2t AAV|e: ERshl A

SR Qlof BF Aol ofEd]| ok F2Ao] of ARkl
g B, WPRPE AEAED 955 = 5] =
o] 7ol Adxl=ol vis) Wil dFNEE] RANFR A A2
QA AN ARLA] 2 ffgdo] FHIEER AR soA|1 =

(RN
_>;]_I‘ -
N
at
kl
>,
o o
o,
b~
4>
i
)
|t
=2,
rlu
of
%,

m
i

o

oX 12
L o
N

o,
He
N

P rp

2 m

o i

k

rz &L 1o
K
=

SN
H 2
4

~
o o

ol oldh o
<

rx
rel
o
%)
LU
Ruf

offl FFUIAF AdE T HeForo WHE e Wy Stk gEi
AERE ZAANRL 714 Bolx Ue+ HiEZRAIE HAA 2A47RA
&) 2% gotal mid 6%% 7okl itk AFsAHE ofu et ke
A71Fsd oz ®eob g ofifs AEHoz2 H Qe Aotk
Airbus 7} 15 |9 6 ¥ #7] vjgl2]2 U= E-Fan & e AL ©

woltt. ‘09 WHEE Airbus, Boeing, Rolls-Royce 5 30 7} 7]g°]

l"ﬂi>.
29,

)
g N Jo

St FEstn AL UAAE, WA FRWT Yt TR 4B
1

Aol = 571 AFEoF 4E 259 Game Changer 71 2 4= Q= £2
7187} vi2 UAM ot AjZo|tt. et 130 W AT <xlxt
Egfian|do] F-82&0] HuA At AAEe] tiA HolEd %, &7
oM E EL dAEe]l AFENEES G HoleW AE

Zalolol5 918 Ao] Agaltt

wHge 2, SF°lE, wigz, oA, £nEe], AXH 5 YA 7]
AeFegret AA th2a] gk 50 @ A Aol Holg W Bfsh
Ad TlerEdt Hustd @A =9 rleeEs whe FHoluth UAM
Ade] AEQNR ZIere] iy Fe7Iv ATR7] el wis) d=elAl o
R H7sAdol FHAL sk ol Wele] 7|8E o= A At
FBArgel Aol A e ¢ Hrt
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PART IV

7|4 ™ - New Business £ H2tE+= EAf 00|C|0]
1. 25 &87| Al - Airbus, Boeing, Bell, EmbraerX, Pipistrel
2.eVTOL AEIEY - Alaka’i Technologies, Beta Technologies, EHang, Joby Aviation,
Jaunt Air Mobility, Kitty Hawk, Lilium, Overair, Opener,

SkyDrive, Volocopter,

. Logistics 4| - Amazon, Alibaba, JD.com

. 7[Et 24| - ChargePoint, Hillwood

N o o~ W

. SISPA|AR(272210)
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7|1 ® - New Business £ HI2t2+= EAt 010|C|0f

HI-FO & Future technologies, Foreign Stock, OTC & = ot thf=
719E0] UlF-E sfeHl, ARES ] &Rbth =l FAAPL sie] HA
T2 7&%%} T Sle W] B4 ¢ REx HE ofyth Ik
oheret o= Sfeuldd dAte] Bl 7187 AU, ARRE F

ol AT 7|90l HiE oAU M/ A2 A Aot Uehus 5 St
ATe]l USRI SielAe] ol A ¢lo] melww gk

i1 | A R o —r7}4 FhE Hee 82 do=Enk 74]5—.\— LR

mzolH.

UAM 442 Alg o Al s @A B9 7le2 AR shglon Ay
AFSA S-golA o7 AZES QFith ZbE AR AT oAlGE &
Ao RS Ask ot 24 €Y skeds E‘rﬁltﬂi Oﬂ7] <3
HISt Sl 7193 AR2AE oA = |

SIE FAA @71 SfeiA TRl ofdo] it of7kA] UAM o=
oJo] MMHE Si= S5 EHang & AlQJskE 79| =2t do= T4
A o] Zoell HolEe 2Pkae] |iE 3 v .

ni ool
{O]l

e r» N, HN

~7JE 32 FH] EFHF E FEE 3] AL FEAF - 2L ofojH A, -

—2 2 FIH YT 1)) AER IARE - dH, ERE EAZ0|A

—g B oz FzelA o] (] HohE AHEYE — oY EEFE

-ZH5 20 plEFoZ &} HIRUA HHL 7ixl7 9= e-Commerce JAE & -

ofafZE gejrpa] D.com

obA 2 F7F UAM Altio]] 752tz 232 A & & flvh Al= A7s=

13 A5gde] digh mtd Az ojojd S k. AEMH F9
19} AajFE], 2 2k F1EY] AR S41EQ UAM o7 tiAE 4

mzolet. mH] 712t ARE Y] qﬁ =A%, 4R

T A Eotd sAtgel eVIOL & SAlel SEe *J*g 7101:1%0]

L = L L R i | 710455 AG & Atk A e

Commerce 7|9E°] =8o® Fos) UAM F7HA e 7

F5otth. dAH] UAM 412 of® ofeltjoj= ¢Jsfjof Sh=2] i HIs|H A,

\1

oot
ofs
N

o2 %
N
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A4, UAM & 718 SAtETh AejAl= ofsishr. <o) sh=glo] ATt
Solttiy] Hohs o] A2 WErde o8 & v FAES Anii,
&9 o%e] ®skE AEe xS WEEA ForEddh Amazon oy
Alibaba, JD.com o] EE& olgg melujg] Wi AulAS Hrjshoim
F7F4Q1 valuation ©] o] 7Fssith. Amazon & oln] Z[HRAIAHEIT}
A7FQE R BRACE  AFEApt dHoh AAcskss =ole
EEAOIAE GA] Ed= Eolal ok Uber %A] ride sharing o] A
ofoltjo]& 2 A7t Decacon Wrgoll 5% Uber Air = %, X<
UAM Network +5°.2 valuation o] 7+ 4= 2

A, dold =gz JyZIe|EA UAM o] 2 2 37t mHl2lElel 25210
A=A ZFoHAl AHE e, 7FSolu Tesla, Uber 22
ATRIEARE wholE Hiolr| 1 Sle AAsHEAIES] F9S E7Hsi.
I8 omlofl A Toyota F Aria7E 23 UAM Atgel HolE= A2 53
Hojdegfo] = 4 gty Hab ofyz} Mechanical Engineering ¢ %11
AZ7Idolzy, SCM 9] FIHEAT, YA 71solA AlAIFT 424
A gAEe] UAM Aol 24402 HojthH oJolz: o] A<
leading company 7} 2 4 Slth. AAAJo] 2 Apof|A 3 AA7EA] 2bsh=
Total Mobility Solution HAZ SFE 4= Q= Aolch

AR, A2 7]8le] EAsks 719Ee PEE wds] Anzh oA
mA~"Ee 2040 W $1.5T @3} 1,700 2 FR)ALE 4708 85 ok
e AJEcH UAM 2 AlA 10 of 4ol HW e 9dd
TRt Aojok. A2l FoizpEe] o] AEA Al g 51| AlZtetd E

o] 7hsg Zoln iR M&A & T Fof] dojgd o]t}
7IAE Aitete GAl, IHRES Faote A, BlalE ZHAES Algchke
A, USS 2 292 93T g4, MRO AHIAE Hdet A4, Vertiport
AR ool 7hsdt HEAtdAl 5 MER H[RUA 73] EAol=

o}

rok
rE
lo
rlu
oX
o

HI Research 171



(0127 1&/UAM]

UAM, 3 2t

pd
=

= Act

A, A7lee] FEokE UAM 7|Al= 2E], HiE"], Edols, A4
s dgFo], 2kgH|3e] Aoz AL AlA, V2X, 3D Map & AHEF3
AFsAket fARE Zlese] 28 Aotk UTM ol SAIHI(A1S/$149),
FAAEL, HOMA 5 B2 FAE0] MER 7eE B WY Aolth
o] 7|52 UAM 99t A-8E= Zo] ofYtr}. Autonomous Vehicle, Robotics
ol FEHeE QEF= Jleol|k Sih mlE T)eo] HAo] ®wE
W71EES 8RR Aol met edl AR Rkl BES HY
Aoltt. tifE =7te] UAM ZEfe UAM Afgdo] 2030 d7<l w2
L5 2 ZHto] Hort §R17171 685w ARRE Aol 34 BT Ao
i qlek viEe] ek dniEdls AAd ez FASAHC] olEE
U Ao, AP TN 3PS AR wioh AlFolof EolE
TAU Agdide] Alte s g 4 AR T2 ofd £ 9

SR, o] B aelel, 74l te SAs ok ZxslE AU

olr

0:

L

o),

o Q.

R

Aol FA=ololh. MEA AlRFE UAM o] o] W=z, Hx9)

Heje] ESiFo] LA AAHF gtk opA|gt ou] AlA 1 ¢ Uber 7}
UAM BIZUAE Aoy AR & 2293 Atz 2] 32
7RsA0] Q= 714 AA 7128 AXSEL UAlS # ofyzl FAA, NASA ¢F
o# HEor JFAUS} mRAE T6k 9L, Skyport 7} AAE TAE
AARek= 5 UAM 4] AEiA Hdte] Uber 7} 213 Wik ddiztel
UAM ¢l S-Al 714 Fg3% Uber &) Al5-5 &l 2ol 3t Uber = 14|
ride Sharing o]gt A43F AFAS HAIA] HERR, UAM AG7ER] HAIA =
A 7L o379l Grab & Volocopter @F UAM Ae 3502
ePets & 71E RHYE EAEEY dEIF AAEA o AEA
Sl BdE SR SRlofElof g,

wepd the KR JI9ES HEA @ 7H le|Eg £4t ofeltlols
Qo] ko8 SR wigol
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HE 37| G| @: Airbus CityAirbus

S| ME BBo| 24, Uber 9 Zte] 28 itk

UAM A2 Airbus = & AZP7IE ohdet dFEH AGRE A 9t 2Fsien VIOL
g Y AN E T2 dERY ko, ‘14 |REE 3 A AAT fHelA

(¢}
289 7 e M2 FH FF olsdel Hie IS I

16 WEE 20 | 3 g7k AHIAE AlFPE On-demand AEFH EHE
Voom oA ¥ AL Airbus 7} eVTOL 2 &45) EAZow UAM Al
A&Es|2 AAst= BAFC] HATt. Uber Air 7} Uber Copter 257E JIES A1
%, Voom & &l AN &5 HEUEE o§otiat sh= AHRRY] Aok
AEA olg TEle mhete 4+ qIS17] whiolH.

Airbus = ‘18 W 6 ol UAM AIFHEE AAd3len, Voom = UAM AIGE=E
HYAA w33 D] it EAL ololutT. o]F UAM ARiFelAl:

ool 1 Q1% eVTOL ¢l Vahana 9] 19 ¥ 5 € & v Agoz ‘19 W
12 o= 5UofA] 4 215 eVTOL ¢l CityAirbus ©] ZF-+H]38(untethered flight)of]
AEs7I7kA] ol25on, 204 1Y 7|59 CityAirbus ] E4H 2d(Subscale
Model)-= ©]1] 100 3] o]’Fe] HIAE B[S Sa3ith

Embraer 9} JV A9 22 20 @ 4 do] ZEE0AY, COVID-19 = 13t 44
otstollie 23k CityAirbus L& E7]5HA] @712 34 BATE Airbus UAM
Aol Alglo] o BME 7PH2A] AAR™ F& X stk

SHAl OIF - Joerg P. Mueller (Head of Programmes & Strategy,
g Airbus Urban Mobility)
‘me
B - ] ,
V 27 UAM SH9E A7) 2gstas Agle 7141
R er, ofof wet HE 7] dAl T FLsHAl Uber
= © W Elevate 9 MEUYE 51 211 ek
Funding Self-Funded
CHE7|Z (CityAirbus) 2 471 / HE 870 / HIB&EE 74 mph / HIFAIZE 157 / 3]4]

HlResearch 173



(01247 |=/UAM]
UAM, 32t3 Z& ALt

@__ﬂﬂf]ﬂﬂ

HE 257| YA @: Boeing Pegasus PAV

Uber ===

AIA

19

>
ro
Mo

Funding

CHEY|E
(Pegasus PAV)

ZIcH 2+87| AHIZAL Aurora Q14

Boeing & ‘17 ¥ 11 9of| Aurora Flight Sciences & <Q14=5}] eVTOL 7]
2Fs17] AT UAM AR Z27] @A oA+ Boeing 2] AF3JARS] Aurora Flight
Sciences 7]. J’IEEE]-M 7H1:‘1ﬂ_} E—< 11].1401 /\]2} 11010 og 7]-_4/H° ﬂ-x]o}
UAM 9] ti53p7t 21 =]o] digk A4t AA7F Basizl= Aol H|=4 Boeing ]
Ao 2 Ao Yot kS AT Ae= HAlrh

Aurora Flight Sciences &= 19 W 10 €]l Porsche AG ¢} TFEUAS A A=

=, FAF 1Z]Y o= Premium Personal Urban Air Mobility Vehicle = 7H#6oh=
2E2 JY9L oAtk oWt UAM AP RA=9 Af=ol HUd
E19] AR G554 %71 91l eVTOL 9] AZU7Fe Aot digatol

H4A
F30 9l w7 mejole) efo] SAAL T Mo} F Htolrh

M
L

3l

QL
o zj
o
ol

A

]

Rl
;O

d
=

BN
o M oo r

rr

209 1 € 274 o] A8 A71E Hufst Airbus @F E2] Boeing 2 737 MAX
A%t o= Qo & g e Tfist] s A== 4ol mig A AH.
I8y AAAez eVTOL 7S Yl thekst M&A 2 TtEA(Uber Elevate,
Kitty Hawk, SparkCognition 5)-& #1831, oJu] ‘19 W 1 ¥of Pegasus PAV 9]
full-size 229 H|gJo] AJ-F5FAA UAM AlFofAl= Airbus Hr} w27 zpa]3ot
Whe Bge Holxl vk AF 57| dAY A= gAol: Etst

ofgl® AZIE AL U= Boeing O FUFS GEE Boeing NeXt 7h sl

Per Beith (President and CEO of Aurora Flight Sciences)

Boeing ©] Aurora Flight Sciences Q148 FE3itt. ‘18 Holl
A FE7l NS 99kl ffsl A™E Boeing
NeXt & o]Z#A] Aurora Flight Sciences ] CEO &= #Hslx
o‘lr,]-
AT,

Self-Funded

24 2 7f / 2¢ 8 7 / 834 112 mph / B[9A2] 50 miles / 1A (Full-
Size 71%)
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UE &&7| YAl 3 Bell

BELL [t——

Nexus 4EX

A2 ZE 2| Z2LCES 2 /BN

UAM AIE

Uz 1Y

Funding

CHE7|= (Nexus 4EX)

Bell & ‘46 ol HAIAOA] Aoz Q1F e A48 daFE Bell 47 & A&tz
a7k A4 deFEe 15 A9 BEE EAgt VIOL 87 A9
Hleeolct, 13 Bell o] 1 &<t Aok 28|18 7]&-g Erf= CES 2019 of|4] A
eVTOL 2dQl Nexus 6HX & AHolH UAM Ao z9] A& dsict

CES 2020 oAl FETL 6 7ol 4 AR Zo1E Nexus 4EX 7 HA=H ik,
CES 2020 oflA] Uber Elevate 7} @thAsatete] stEUAS 24 WaobH Al
Bell 2 Uber Elevate 2Fe] AWAdo] qiglout AM=R SjlE Hi= gith. 23
Bell o] UAM 2343 91t 244 AT Egofel Bell AerOS S 7EHete 24 Uber
Elevate 9JEEE WHde 22 9& Hol §% Jlo] AglS Zos mes)

S

A

Mo &

i

T Zuke oVTOL AALE] o]n] B|AE H|g7kx] X8st A 2, Bell &
olZ] Nexus ©| HIAE H[PL Ads}A] ok et Bell & H|S 7]&e AA9
Hol7] 95t HAE H|Fo|| FZo7|HIb= AR 0Z Q1Z HES 2= 9l oVTOL &
HEA AT & JEE HESHEE ol

Bell & Nexus o] A8 475 ASH Bel 9 Hs d=FE ] 48302 of
wAZE AR eA] ofE HAEGORMA, Bell 9 eVIOL 7[&d] of
AFEE FFote H SHs Tl itk diEAQl A= 74 4R
HHE I (Electrically Distributed Anti-Torque) 7]&o] ltt. Eeh A|FE Aol
FEoldgel= 25l UAM o] iy &5de] ofd HAR'F disuse
Zpejfotof qiths Yol

ret

Jason Hurst (Vice President of Bell's Innovation Division)

AAE2F UAM AFGEZE o]A%t Scott Drennan 9
Foatz 20 | 4 Yo ISt Bell oA ‘02 WHH
V=22, V=280, V-247 7gte] Zolgt vt it

Undisclosed

24 57) / GE 47 / ¥

o,

&5 241 km/h / BI1PA=R] 97 km / 379
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HE a37| YA @: EmbraerX DreamMaker

EMBRAER \

Uber

A7HE HF#7| M2 HepRlo| tESA}

UAM A2

2% Y

19

>
ro
Mo

Funding

CHHE7|Z (DreamMaker)

M AAed AT IV dASel wis) Z deRA kgiARL HeERd A
Embraer = 69 @oll Y=o} 25714] 50 F7el 7Phe 5718 AT T2 52
A 3 oA47] APgelA Boeing ¥ Airbus ©f oo FAAIA miEH 3 A&

F3F Embraer &= Boeing, Airbus ¢t 22| i 7477} opd HE&7|E H|ESH
FTAY W75 Hwor AAshs dAol7of AqtE QlHo] @A HIFS fish
Ho ol eVTOL o a3t JIZERJIHE 2 7FE 11787 3 (customer experience)<

wjerata Agatrlol] stk 2ol gk

Fmbraer &= ‘18 W 5 Yof]| UAM AlFof EAZ o7 2%3517] 93l EmbraerX 2=

ndErle AREE AEoY o7 full-size PE7= AEE AHA
11 Stk @5]2] EmbraerX & te 571 Al dAlET= UAM AollA] oFzF
o2 Z244S FHolels 248 Hol1l gt

eVTOL o] ZAoA v of Qs o}y way #e] AlA"(urban air traffic
management systems, UATMs) & ZR&H|SY 7|5 9 AFA|sa 2ot
2SR oA 91l Ao] ‘19 W 5 Yol W WAY] X jgoleie ol
w2 29

% 5715 %t Air Traffic Control(ATC)# 528 ¢ Unmanned Traffic
Management(UTM) 2.2 A" 5 AefAo] o2 UAM o] AmE
U=AE MHIshH Qlxef SO ARY ofoldlo] HFoh=s Hags Holil Qltke
Zo] Fof Hrf,

Antonio Campello (CEO of EmbraerX)
17 @ 5 diE AdeF®eo] Rt EmbraerX o] 4=

T Qlty eVTOL ARF b ofyzl UAM AeAIE
FAoRE Qe T30 g BHS T ek

l

Funded by Embraer

A4 571 / 9E 270, 26 870 / HIB&E 175 mph / B3 AZ] 60 miles / 2142
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HE 37| YA ©: Pipistrel 801

Uber amm

AN
PIPISTR=L
NA

U= E2HLIOL 7|Y. 2 M S
UAM A% ‘89 Wof| A4 Pipistrel = NASA Green Flight Challenges o4 3 #}& 5 2
2z 11y %% eCTOL 7t (Electric Conventional Take—off and Landing aircraft)ol] AJ-5-3F
o] 79ke] &=HUol 57 ARMGA. M7 7] Al 71ES ofv]
G5t 9 FAo]7]ef Uber Elevate Summit 2017 o|412] Uber Elevate THEUA}
1

7 UEE QA 758 Uy

HIH

jinsl)

Uber Elevate Summit 2017 H¥ 2019 7k 2% ZAMsStH Uber Elevate
TtEYARA Q] o2]S FFASHE Pipistrel & 20 W 5 €ofl B eVTOL thE7]E9]
801 7N Ao E4F AAFCh 801 o /N2 2A&E ZAolv N A
EH4-E 2Ighyy] el Hoh FEAZIoZM Pipistrel o A HR
ShEHlE-8 eI

[m

= odadm SANE WRET Pipied o AdeE
660 THeEC] 200 T}ole W 4 gl S1EE VTOL & AAdelel 22 W %
o o] ofAlo} 7ut TAKfelA Awsl|z Aok 9 H gk

./

oF 2
AT Bl k= 2 Pipistrel & @AA 02 7A7F ehlE|o] UAM AP
del= APZP7E 28 W AxR o] d Aoz mady] wpRolh ofx|gh Uber
Elevate SollA= COVID-19 ofufellie 6kl SFEUAL & eVTOL 72 Z7|5
AA7E ¢17] Wil 23| Uber Air AH|A ©A] EFllo]| HEARES Qitta 9ot

rlo
i

A2 U 59 o]82E Uber Elevate 7} 23 Wl Uber Air AB|AS
o]

sl ol Tine Tomazic (CEO and Director of R&D Pipistrel Vertical
Solutions)
15 W&+ Pipistrel oA 8 7Ho] AZIFH FE7] Aol
Hofglon, A= Pipistrel o4 eVIOL A HEoh=
- Z3]ARRI Pipistrel Vertical Solutions & ©]Zar gl
Funding gy 2= e =9 Exx
1549 84 Grant €1.9M FASME
CHE7|Z(801) A4 57 / ©9E 871 / ¥IB4E 175 mph / B3] 60 miles / 1749
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UAM, 32t3 Z& ALt

eVTOL AEtEY (@: Alaka’i Technologies Skai

ALAKA'I

TECHNOLOGIES

Fuel Cell UAM 2] 7K
UAM A|2

2% A

Funding

CHE7 | S (Skai)

Skai = @A7HA] dhFolAl s eVIOL T ZFAHE HFT 4 =
371019 400 mtdoleks Y=A HIFAYE ARtk o= Skai 7F eVTOL
Hx2 FAHAE Aok E AAE 7] wizoll 7Fs3ith. ASA, Raytheon, Beech
Alrcraft, McDonnell Douglas, Hughes, DayJet, SATSAir, Cirrus, Metro Aviation,
Delta Airlines 5 =%¢ Hs] ¥ 713 9 A 2419 dxYolgo] 2o
grEold —.EO]EP. 19 | 5 do ofF] Hg BIAEZL WP A] g2 non—flying
HZo] tisolAl F71% vt loh

Alaka’i Technologies += &2 7|9t 7|44A19] AHE0] ‘?iHJ‘:’J%_é FAe]
ol

A5 Sl B4l o, 2lE-ol24dA] HiH] 226 i€ oy

] o= =20
AARAE Fo] A G L ofFe] AdelE S 10 o%aoﬂ S
e AHe WAPD O ¥, vl S U ANl Uber o
Bee Auls 8F $E7H] B air taxd AMAE HF 29T Ak, £4
ARt 945 AR Aoln, UL AIA FINE 2FHORA SAS
9 Bhe % A HT H Uobh 9 Agvlge] Faslel Qe At

Akl

Jet 47 sl stEUAE A ¢
Moore = $4A27F 100 ofd o]Ate] v
10~60 mtd AE HFsHA 2 UAM A%
gon @35lg] eVIOL {é_&oj e EX=IGToT
A5k 9lrk eVTOL ¢ 38 ol&gz|#o] 2 AE LAz
w4 g USA = Toth

11 Q= Uber Elevate ¢ Mark
Aol FeE 5 lod, 7=
M dHoe ARAE AYA
el FEo] StHEZ] f=tt1

1]
i oHisH

o

Brian Morrison(Co—founder and CTO of Alaka’i

Technologies)

22 W7t Raytheon ol A4 #zx JAZ Aol(Fly-By-
LighoAl2gl A% 72 9 opo =318 #530n
12 32E ‘18 |7kA] wdalo] Skai E518 FH|Hct

Undisclosed

#4570 / 25 6 7] / HBEE 118mph / BA 2] 400 miles / 2131

HI Research 178



(01247 |=/UAM]
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eVTOL AEtER @ Beta Technologies AVAXC

= =
A ol

Funding

E7|Z(AVAXC)

Si= djsteld g%t W ALAFEE ABW Kyle Clark & FHOZ GE,
Tesla, Scaled Composites & HIE|EI®} AAE TF= 7|9EoA HAA=
AzYolEe] 17 ol At AHEYoly.  eVIOL Ale]| t&Eo] Beta
Technologies += THJer #i7& 7H WntelE 7|¥to 2 eVIOL ¥ dAAE AMY
ololalSE Aol gk

AL o] viElg] 7)ol digh =2 o|dE HIE O R Beta Technologies &

of 3
eVIOL o] #5Fst] g&4or HegE T4 4 = A4, o84l Charging
5 %)%

Station &£ Ao Westth g o83t AP0l 7hesiths Aol E4oH
FA AR ZE50 Qlh
F5 X-Plane o]gh= 98 H]§ AEdo]Ae 7H‘ﬂg<,>} Austin Meyer & %13

olel= 7idaict. AFA Beta
FE7] AEst A
?l AAo|N-& Holt.
o dE]FHT v

2 27 Pysteie

[¢]

HE71E AVA XC o Hge A58 4 gl
Technologies = UAM A& ¥l

AL T JE A} wEkA A]ga]om K
g A2 F3te] 2|5k, oAl

old Aze Fee] F37] eVTOL 2 %—g@
O =2 mobH.

ir

>
N o
HEE
i)

ol:o _l% rr

:.=_l

= o
N0
o
f
z ]

t rlo
ol 2

l
é
S
T

O,
rlr
B=)
e,

)

0
%
>4

AVA XC 9 & md ALIA(ZE 4 W)= FAAF United Therapeutics 7}
Z7](Human Organ)& 24| ALIA & 8% 4 s 1 3 FHoz2 250
miles 7}2] HIF 4= QARG /Hd=T Qe AoR deA Qlth

Kyle Clark (Founder of Beta Technologies)

A M@

A7z FEEe 719 SEdE SEo] SloH Beta
— 5= Technologies £ AHIH. 1] Ad54 118 A5
At 2HA0] qlof F& A HAE H[gS 58t

Undisclosed amount funded by United Therapeutics

#4270 / 25 87 / HISB&EE 172 mph / HIPAE] 150 miles / 1175 <]
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eVTOL AEtER (3 EHang EHang216

=| =
sy oI

Funding

CHE7|Z (EHang216)

*
i
*
*

. 339 22

FHang & ‘05 o] Ad® = #3154~ (Large-scale command—and-
control systems)7i& AA|Q! Beijing Yihang Chuangshi Technology 7} Z4lojct.
eVIOL & BAgA & Hx= Al 7193705 stelen, 19 d 12 o
UAEHNASDAQ: EH)oll 735t oo whet EHang 2 A 4 72719 374202
AAURE AZeHAl 4Q19 o EHang216 BufeF Z7e] w2 3 4ol
SAAg ] A ar Bt

olu] CES 2016 oA A eVTOL &<l 1 ¢4 EHang 184 & A% AHAt,
‘1818 2 Yo] 2 ¢1% EHang 216 & AHel 5 20 1 9712 T8 2,000 3] o]At]
5o H| & (Passenger Fligh)E 7150t 5 AAlCIA 7HE & w27 &3t HolH
A7 olfS ¥l Utk FAet Pk #al A&H o7 HAE H

Sfu7ial Qlom Hidy, dAEH =, kaf, FHpo] SollA AlH]ael A5,

o mju

g

EHang & 20 @ 4 o] eVTOL ©flA] g & & yoprt ZAAIIN Hx= o
offefelA] Huldel E-Port & F= o145l AdstAial HHEY. E-Port = 3
=ololl 2,500 AlEVIHS iz Aol APd Zow dx glom, AlA
UAM &l 4T Alg Folt.

B o ofo

ﬁ Derrick Xiong (Co—founder and CMO of EHang)
APALLZE A sk 7IE PeEEHe RS
=ESIIAF eVTOL Ardoll FHolEqltt. W=l vl =]
Afetge o] HAA Slee B e ulx UAM A
HAEE ol Wrkskal Qlrk

) sher R
199 129 Post-1PO Equity ~ $40M GGV Capital
1549 8¢ Series B $42M GP Capital
144 124 Series A $10M GGV Capital

4 278 / 28 1678 / HI&EE 100 km/h / B3 A2] 35km / 249
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eVTOL AEtEY @) Joby Aviation sS4

Uber &=

il
AV IATION ’

Toyota & HI%, 2t F2e| HY

UAM A[Z

g 1y

o

b
ro
Mo

Funding

LHEZ|Z(S4)

Joby Aviation ©] PHE oJe} eVIOL ABFEQRETE= tha zpol7} Qi) 7
Aol vjdele] HAA S AHEQYO: FAet o] Hge =9
ZI9E2RE ol lok= ol

note|1 glovt diFelAle v BEolu 3] AEo] @7 Aol Ad
SR G Slet olell w159 Atgdell oS WRIAE Al v
9o}, A Joby Aviation & COVID-19 & 2] AEFES] QA4 & 9
2237t o] SjaEll es]ld FWAES wEE 4 Al H3ith
COVID-19 7} HAAR A Urtr] 27l I3t Series C += Joby Aviation 7]
Zdgolyrh

ofzl dieldo=m F AWt giglEolE ofBA FEe]l HYel AEeigteAle
F20] gqly], NASA ©] AAM National Campaign oA 3t 37| HAE
v A= AAH Aol JEZL & & Qlrh g2 Uber Elevate 2 ©]2|$F Mark
Moore 7} NASA of|A o]EZA LEAPTech Z2AEo]| Al Fgol|ld Joby
Aviation ©] Z7Fsl HEIST(Hybrid—FElectric Integrated Systems Testbed) =5l
S5 ARI7E Qlek BEAAFEO] Joby Aviation Z@AA 915 Adol wiEshE Ax
oj A& o] Hrt

Joeben Bevirt (Founder and CEO of Joby Aviation)

2ntEE AR (Tripods) 2 2t Joby oA 43t £=
‘08 Aol Joby Energy, 09 el Joby Aviation & A3t
) = TR T2 FAR
204 1€ Series C $590M  Toyota Motor Corporation
‘99 1€¥ Series B H|Z7) H| 2
1849 24 Series B $100M Intel Capital
174 14 Grant $970K DIUX
164 124 Series A $30M  Capricorn Investment Group

24 570 / 28 678 / ¥]945E 200 mph / H]3AF] 150 miles / 3]79]
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eVTOL AELER B Jaunt Air Mobility The JaunteVTOL

JAUNT

AIR MOBILITY

SR/C 7|&9| 3
UAM A2

2% Y

19

>
ro
Mo

Funding

CHE7 |Z(The Jaunt
eVTOL)

Uber ==

Jaunt Air Mobility = Uber Elevate ] 6 H#| stEUALR AA4E AEfEQ]olct, Ef
TFEUAIETE th2A] Jaunt Air Mobility &= ¢igo] Zo At ‘18 |
4-gdofl A=3lon of] APgolld AT e o = TR AlES WeA: X3

JFof|% Uber Elevate 7} Jaunt Air Mobility & A€igt o]f+= HIZ2 50| HA3h
Slowed—Rotor Compound(SR/C)7]< wf#o|t}. Carter Aviation S=2HE ARE?]
o] Zl&WEE ATHHAL ekt Zolrh o] &2 dYFE<e Zo] 1 719
PYAIA 2] o]FRt o]f, 11Aolo] FeA|s H|PS

gEze g 2 B
oot BAo] fEREl] FAEEL APHoT FAAA 433 FHL

o] /&2 PEoh= eVIOL SH7le F 7M w2 W7 7]k sk=dl, 2e
Adeo] Adwol: oy =EH Ad Wck= dH= ol8s| HIRAL,
HIB&EL o] Froff 2] oA ofd Aot 25712 sl & Q7] wizold.
SR/C 71&°] Ag9 &37] EU2 ROSA(Reduced rotor Operating Speed
Aircraft)2tx E2]1 Qlch

Jaunt Air Mobility o] T T} 72 BHersh dZAl 2o Qltt. Honeywell ©]
F57] HE Avionics Systems(@s Az} 717)E H@oPIZ PO, Triumph
Aerostructures 7} 71419] A Q5= WHSHI= Fth The Jaunt eVTOL 2
3ol Fe71=EA0 A dFol APE Aow defRleh A7|3F REE WL
2 AEE 7 Denso & Honeywel The Jaunt eVTOL of €412 7]
41 HHE A oAolch

i)
iﬂ

Kaydon Stanzione (CEO of Jaunt Air Mobility)

NATO oA H2AE H5§ mfdsl 2 <ixyol=
TLEOo™ Boeing OAE Senior Engineer ZA] O
HEE Ol VTOL 7] =2 139] advisor &S it

Self-Funded

24 570 / 26 171 / 8]134E 175mph / Bl88A2] 60 miles / 3]712], 117<]
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eVTOL AEIEY @®: Kitty Hawk Heaviside

K T TTYHAWK

1

>
ro
MO

Funding

CHHE7|Z (Heaviside)

10 doll A9e Kity Hawk 9] o]52 < AEL tE ofd ‘17 4o
EiliE’r?lol TN e A& THHoI Flyer Firt. o] Z2AEE 739

a4 Larry Page o & W3on, olF 18 dolle iy EE7HA]
7H‘?=_*‘}°4 A7 100 df ol A4t Hlou o F4 oz A FAle
oV Flyer 7} A= ar Qlet,

Hu
O

Kitty Hawk = ‘18 & Zee.Aero = QAE A5t eVTOL Ao 2 7]
NAHET, ZeeAero DA Larry Page 7F FEstal ld AL Zee Aero +

Cora 2F= 2 9% eVTOL 2 7f#gler |4 Cora + Kitty Hawk 2} Boeing 9]
Joint Venture ¢ Wisk Aero 4402 o]¥e Afefc},

olo] we}t Kitty Hawk o= Flyer & ‘19 @ 10 Qo] Z70E 2 MA) eVTOL 7]%<9]

Heaviside Tt 9 =ou, 20 d 6 ¥ Kitty Hawk += Flyer ZT2ZAHEE
FAHoF T2 Heaviside o] AFs67|2 itk Heaviside &= 71 d2EH
oiH] 100 B =8t Afos AATEA Qlo] Aol FARIl ARt dEe
Z¥= 7Ao= 7=

rll

Heaviside Z2EEF] HIAE A3} de]FE 9t Heaviside T 0]F A] o] Ag0]
85dB = H|RE folglont Hd 4g A& AN & ZolE Hrh
dE)FeE B ¢, Heaviside & % EP—AT‘Z:— 71=3ct ESE Heaviside +
821413 (Hovering Flight) 5 40dB 9] A455 7153=H], ol &o] YFarolA

AR 479 Agoltk

—_—

Larry Page (Cofounder and Board Member of Alphabet)

4 A4 oF 600 ¢ ©219] Larry Page &= Alphabet ¥}
AR vlEirlee] ARJAFEAE St gt Kitty Hawk 9}
Zee Aero ol T3} 10 9 2 ol FAIC Y g=iRlTh

U GRS T T8 AR
1749 34 Grant $1M DIUX

164 64 Funding Round H]-57H Larry Page
24 174 / 26 87 / v[9&E 220 mph / HIFAE] 55 miles / 1A <]
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eVTOL AEIER @: Lilium Lilium Jet

-~ L ILIUM

SHHZ SHA|7} EICH
UAM A|Z

Uz oy

Funding

CHEZ|Z (Lilium Jet)

b ARIEEELE L

Lilium ©] 25 @ Agsts Zxz A F91 Lilium Jet ©] ZHdf H|P&EE
100km/h of Egsh= HAE H @< 19 @ 10 €] 3703 F, COVID-
19 o= E15kal Tencent Holdings 522 8E 2 o 4 Hqt g2 £21 371 549
d5sHaA eVTOL 71 AR B o= Hw2] 2 2k glo] APE e =
Steh. B2 Lilium o4 AAIBE 300 kmv/h o] W] ok 94 m7] Fehn
71ol ol AEtERlo] WAl Ralg Adoleke ele] 4wt gort
op4] &etst]ofl= o=tk

SEAIEE 20 | 2 el 979 3R Qs 2 of "ol gl Lilium Jet & 1 th7t
Hed Al EAZF 3t Lilium SollAe Z2EERRINE & EAE Ao
k= ol GAAE HiEE BAY Aoz FSs5kal k. CEO ¢l Daniel
Wiegand Al Aol viE 2] 7]&o] Lilium Jet €Hg9] siilojzta AgGS T,
Lilium Jet o HAE 2lE-ol w27t ofd] &3} A7 TEdolr] £3S
7Fs/3S viAIRY & gl Aot

ltra-redundancy 2 A
FHTEUHAY SC-VIOL &
AARl Aog Helth, et
ol HEJI RE8A=2E AT

c

Lilium Jet 2 36 7o Edl= HES 5df 13t

Az mdoltt. ol &Y 7199l Li

VTOL.2510 ©] Single Failure ¥& 14L& JAlqh

Hie 2] QFYA olfp7t eS| s A%A] ZRHhH 36 7
S ] I

:d

Daniel Wiegand (Co—founder and CEO of Lilium)

85 |9l -2 CEO Daniel Wiegand & 23l 2o £A41
2223 s ‘15 do| Lilium GmbH & A3t

U GRS T T8 FA
209 64 Venture Round $35M Baillie Gifford
2049 34 Venture Round ~ $240M  Tencent Holdings

1749 94 Series B $90M Tencent Holdings
164 124 Series A $11.4M Atomico
159 129, 161939 Seed H]-57] H]57H

A 578 / 9E 36 7] / HI&EE 300 km/h / ¥4 2] 300 km / 2175 ¢]
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eVTOL AEtER ®: Overair Butterfly

¢ Overair

Uber 2=

Karem 2| DI4~2 ZI5|AL SISIA|AEIC| Ez}

UAM A2
2E oty

Funding

CHE7|E (Butterfly)

grepAA"lo] UAM Al Z&Esk7] 9ol &= =2 Overair = 20 | 1 ¥of
Karem Aircraft 255 spin—off & 7|Holct. FFAAES Overair of] gt Series A
EE Bl A9 30%s A5 Y= Karem Aircraft 7F ‘18 W 5 Dol Uber
Flevate ¢} TtEUAS WY, dA= Overair 7} FEYHS ASsil =

FHEiT

SRR 2R wig) o]F 19 | 12 dof FAAH R UAM Aol &S
AAdglon FE STt AAEAET7 Agske A4 7191571(OPPAV)
A Aol Hofstarl Qltt. o= Overair 2F0] F2HE<1 Butterfly &

R
UAM Aol o127 it 24d Zog HAIt Butterfly 72 <150l
T2E 8714 AA kokert 9= Overair ¢ EO/IR, AnfieA 59 &

e oEe ASpAage] FEor s, ddsjoojzAmelAl
o] iAol g AT

1 Abraham Karem (Chief Designer and Co—founder of

Overair, Founder of Karem Aircraft)

olgt3 HtattE EjA) GEjQl Abraham Karem & F%
R
go HSith 73 dof Wl & F]EE R o|A
Wk e Ego] Agom A4 Fsdn:

T ujZog HE %A Predator ©]9] 14 7ol Esh=
F571E A EF| Predator of HAE AAS X

ur o= 72 FeEAR
19d 74 Series A $25M Hanwha Systems

4 570 / 9E 47 / ¥S&E 150 mph / H]33A2] 60 miles / 179
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eVTOL AEtEY ©): Opener BlackFly

OPENER

42| 20| Z5HAH eVTOL AR Lt
UAM A2 Opener = Kitty Hawk @} 17122 Larry Page ©] 2|92
g Y F7HQ B BAsH] getia 3Uide= delal Sl XJEE 7}*171}0]
Yzl GAITE Opener = ¢#o] ‘09 HREE AAS I’H"%—“?\)\'ﬂ ‘11 doj= 1A
eVTOL 4] 3571 SkyKar o A f-¢18|3o] 4Ede A= AN 4 glo]
735t £,

l:l

HE71ES BlackFly & @4 v3 7] W=l lom fRlHEe v2 7Rt
APt ‘14 @ A Hlﬁﬁ—% Ao g @ AJH7HA BlackFly = 90kg #Asts:
7IEo2 31,000 HL(H[3Y84: 3,200 9] o) o] A HFARE 7|=stal
Ao, ol F=9 EHang 9 7152 Aelshks A 21 £+ 7] 5olH.

ogk 2019 "ol F 61 W] 37|15 wlotHA E

FHang ¥+= 22] Opener % o}&] BlackFly of thgt ”&UH% 7H/‘]
94 ‘19 dHE BlackFly & 30 of 715 Aatsto] 483t HlAEES

Ao 9o glow) ol o G HoldAE Bl A

_IE
"3
=
b3l
o[N
)
=
T
R

>
52
Mt
%9,
)

2

o

Y
b
wet

rﬁ
%
olt
L
A/
Ir

il
d

el

Marcus Leng (Founder and Chairman of the Board,

Opener)

Mutt E2ECA oF 3 HE #o]9] SkyKar & H|¥=
Ao 2 Opener & ©]&°] 2 Marcus Leng = 20 W
1 9o Scaled Composites <] 48°]E  Ben
Diachun °|4] CEO #A=& YAFAT)

Marcus Leng = AMof| A B} A Z
exjold e SgA Y H AT
THA] Fokal 9ok Marcus Leng ¥} Larry Page 9] A
ghg-2 ‘13 o o]FojZl oz mofHt

ol ral
ofl 34
oo, o,
rﬂg of

2

Funding Undisclosed amount funded by Larry Page

CHE7 |Z (BlackFly) 4 170 / 25 871 / ¥4 80 mph / H|SA] 150 miles / 11759
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eVTOL AEtEY (0: SkyDrive SD-XX

Hate| 27}

CHE7|E

SKYDRIVE

2=, eVIOL & 7H 2|

UAM A[Z

g 1y

o

b
ro
Mo

Funding

(SD-XX)

Toyota Ui 41 Tomohiro Fukuzawa 7} 2539t
| SkyDrive = ¥EoJA FHz=2 eVTOL #<1H[jo]
AEet QARA 20 |9 4 ol HIZE H|o]
g=Edr. B2 o/ fRIHlEe]  FH
e IZEEYS] o2 SD-XX 9 = ofF
et @A SkyDrive = ofu] sg ZzEelle] Relujge ‘18 W 12 Yol
A AR CES2020 2 E5) o8 #AAl eVTOL 91 S-Al1 9wt ZJfst
Algks A 2@ttt SkyDrive &= €82 Alsh eVTOL Folls 7 14
L7} 7P whE Hof| &3tk

Toyota = 20 | 1 4o Joby Aviation ol FAE @dot7] HRE 2HA] eVTOL
24| 714 EH5E7] $5F Cartivator TR2HEES ¥40M 02 AIZct & A|2Re
Aol A E’Jﬂ FE ] Behe 4R ZgAES BRI eVTOL AR
HolE7]2 g NEC 9] eVTOL AAl] #ofsle] 19 W 8§ o Zelu|Pe
AaHo= o]ZHA SkyDrive & spin—off o] 19 W 9 o F71HQ EAE
ol&of Rk

20 A Foll A%

Ago] = 7A
1700mm (513} A] 3100mm), AX 1100mm =2A] §=ro] Az 747 AR
F50] 24gol T2 eVTOL I 92 Z=oA 2 = AR A
d7go|ct.

e AZFell 23 WRE HufE ERR of Qe SD-XX =
A eVTOL % 7P 22 F4& 712 ek 74 3600mm, %j—*_t,
Al

" Nobuo Kishi (Chief Technology Officer of SkyDrive)

20 |9 4 o SkyDrive of FHHoH ‘10 HRE
I Mitsubishi Aircraft Corporation oA #% dEA AE

{47191 Mitsubishi Regional Jet(MR])7H-S Ealigiet.

)

el St T Z9 B
‘19¢ 94 Seed ¥1.5B ITOCHU Technology Ventures
184d 11 ¢ Angel ¥300M Drone Fund

24 274 / 9E 87 / HIPEE 62 mph / HIPAIZE 20~30 & / &%)

HI Research 187



(01247 |=/UAM]
UAM, 3at@ Z& ALt

eVTOL AEtEY @) Volocopter VoloCity

J’ vOLOCOPTER

B

—1

.

o~

)
o =7 4

MEZS HIR, OjAlo} ZIES B = S 71Y

UAM A[E

g 1y

Funding

tH&7|Z (VoloCity)

Volocopter = Lilium 7} tj80] 5U-& thESH= eVTOL AAIt} ‘11 Hel eVTOL
Z77] BEl VCI {eIH3gef Agst ojF= AA7EA] 1,000 2] olde] EAE
HIgS AA FHFEPAAHANA A8 eVIOL & 5|7} 9H7] fJf FH] 51 o4t
24 VoloCity & 7Hsl71744] o]28tt. VoloCity 9] Agsh= 21 S Bxg

sk Qich

17 dolli= FHpolofA] 5 & F<t 200 mlE 4F37kA] VoloCity o BEl 2X &
7lHtog  TolH|gfo] Agom APt  FHo] Road and  Transport
Authority(RTA)= 30 @7k2 o wee] 1/4 & &Y= Aol
IZ2AEE 5] Autonomous Air Taxi(AAT) AefA F= AlYS AZZHor
A28kl 9lom Volocopter += ©] A9l 571 A AE AF=3UH. olQfof=
A7IEE, HWHRE FolA HAE HES ZgFoen], 19 dols AL ARtE
DHlgjg] AAaze] Hrtel Y A2 = UAM AS AEo[HA =
UAM A A& 921 A520= sty qlok

R\

-

.| Florian Reuter (CEO and Managing Director of
Volocopter)

‘15 ol Volocopter & ?Fo}t7] o]xelli= Siemens ©flA]
AEFEY 84 9 7|& A83SHE B+ venture manager &
453 U $49 EE AAIRE Volocopter 9
AAFY=s eVIOL = Mol oA 2= A
A& 9 AAANA QIS Adshr] flsf 17 d5E 2E
2] 541 dofE =YololA] Foj= AT

=z T s T8 E2zt
204 2¢ Series C €37M DB Schenker
194 94 Series C €50M Zhejiang Geely Holding
Group
1743 114 Venture £€5M btov Partners, Intel
1749 8¢ Venture €25M Daimler
1339 124 Seed €12M leedl

24 270 / 28 18 7] / HI&&E 110 km/h / H]3A] 35 km / 34
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HE 27| Tierl @:Hexcel

HexWeb® Acousti-Cap® honeycomb

<
HEXCEL o@

HAMRE TR o ST7| A4 Al BA
A Hexcel 2 +87] 2 4487] Azt 23t ACM(Advanced Composite Material)<
Uz Y Airete 8 Tierl HAITE Hexcel = 33 9 Zggo] A<l eVTOL o] 2
olgd ©aMR Tes Hor ‘41 AlY UAM Aol JE 9AE HHol|1
2] 23| 1(Prepreg) 0] &FAE THYsH
H-F5kar glo] eVTOL of Zgtet "éﬁé% Aol 4~ S Ao ® Z|vEh

Tt Hexcel ©] HexWeb® Acousti-Cap® honeycomb = AE A7 gF57]9]
228 30%7HA] #AA71E S2A401H GE, Rolls-Royce, Boeing 5ol 'F&5 31t
TAOJA v eVTOL 9] HIPASS Eo)7] flofl 2 AFe A8 7ol

.

the J& 713 Airbus H160 / Airbus A350 XWB / Boeing 787 / Boeing 747-8 / JSF / V22 Osprey

HE 257| Tierl @:Honeywell IntuVue RDR-84K Band Radar System (Detect and Avoid)

Honeywell

Z4ALe| HHSt0f| LR UAM Team k2| LIE3ICH
UAM A% Honeywell ©] Aerospace AtEF+= UAM Team & W2 F11 & HL2Z eVTOL
s Iy & g5l dF4olrk 100 o] A= Aerospace Y2 ETHE o]1] Vertical
Aerospace, Volocopter, Jaunt Air Mobility, Pipistrel 5] eVIOL UAES
DA FEFon] TE WY wakeR DANSY VTOL TR 95

HEE B Asold,

N

|0 Hfotal Q= ZAEHe), ] HAE 2 3ln(detect and avoid) 7]&
5= eVIOL o H=starzr sfi glew Es| 357 459 A7t =He
A= Denso o @7 F3718 AF A7IREHE AL Fofl k. 19 W
dofl= 7]& Boeing787 Hol AEEH fly-by-wire AlAES UAM Ago=z

ageiste] SAI

(@)}
"

=
H
oL
e
N
oM

Airbus A350 / Bell 214 / Boeing 787 / Bombardier Challenger 300 / Eurocopter
AS350

HI Research 189



(01247 |=/UAM]
UAM, 3at@ Z& ALt

HE 37| Tierl 3:Moog SureFly

NMOOGCG

HISAOAAY HES
UAM A2

2z 2y

—

o
kI

=
Hrl
L
HH
Al
O

ME 27| Tierl @:Safran

& SAFRAN

QIE2{o{0llA] SEAA] 20| R &

UAM A2

UE Iy

o
i
i
i
N
O

5Ol 21 (A7 HE=et

Moog = w871 ¥ F87lel HI3 Alo] Alages gEsty Qltkh 19 dele
Workhorse ©] eVTOL QI SureFly ¥ 7]& 9 2pikg 5% $4M of] ZF mfjdeto =
eVTOL Ao EAAQ 2AEE dATh Bell Nexus 6HX A2 FHALZ Safran 7}
7 AAH vz} 9lom, 6HX = Moog 9] oY Alo] A|AES it

E FESN e 93] BB AR ARAZE r)H0R Pl o 22495
3D mEgo] HEZ Akotal Qlrhs Aolch BEAIR 287t E019% Moog 9]
9 Q% ojng AN A% ¥ ¥ig 3D ngdew

2]
R o
ARSI WA, VTOL ] dipgat A7t Bl UAM Aol a8 4 lek

Airbus A350 / Airbus A400M Atlas / Boeing 787 / Lockheed Martin F-35
Lightning II

Mission Driven Cabin

I I —
)

OH

FEM

Safran Group = @719 AR ofz} T1FA] Safran Cabin & 53l 571
AJEEANE F2He Yeli glon ot eVTOL Al Aed 4 AE
Uber oA OEM mfEUAffA] Aokl Q= 2HES 12t cabin & 19 W
6 ol AR AA FE ARl 5% 7IAAE viEReR ghEolR:
B2 Uber AJeiAl]l &3] %2 eVIOL Al Q7AR o] @
712~Hutol o] 7Hssih

Safran Cabin ©]2]o|% Safran Helicopter Engines, Safran Electrical & Power, Safran
Power Units 5] @25t Bell Nexus 6HX o] &A% 600kW hybrid electric %1
AAEE FEoP| e Jitt shAT AEdte 4EX ol EEokA] 4%te 7HsAdol

ot

Airbus A320 / Airbus A380 / Boeing B737 / Boeing  ecoDemonstrator 777 / Boeing 787
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7|E} YA @®: ChargePoint

—chargepoin+

Uber 2=

H712t 3 MZOIA eVTOL S AT 4

UAM AIZ

g 1Y

2MW Charging
Connector

7|et &4 @: Hillwood

Iil HiLLwooD

A PEROT COMPANY

Uber Elevate ] Skyport of] 422 S4 AIAR 155 HEYE FEUAIR A5 o]
AAANA HZ2=2 eVTOL g 54 AlA 2kpslA| E it ofn] 7]&
A= A7)2F QAN Ao R T AAH A5S 5T Aol g7 wiEd
Uber Flevate AefAlS] 7T o Ad Aoz HIt ChargePoint 7} H-A-3F
SHATE oF 48,000 7ol EobH, st=goiel AnEo] /S W HRith

> o
filo
R
i
)

A7 ChargePoint 7} /i F<1 2MW Charging Connector + eVTOL 45t ofufz}
A7) ERAE S 4 s A Aol gt 9l 1 FAdo] sidjel,

4 BMS Interfaces / 500—amp Delivery Circuits / Voltage Range 200 ~ 1,000 volts

AllianceTexas

o

Uber Elevate 2] 3 EL=AF DIEL{A}

UAM A2+

Uz 1Y

Hillwood & de|2o] B4t BAE AAsto] Skyport & 7A4AsH7] 918l Uber
Elevate iAo A& $Rgt F5it tEUA. Hi 2
‘Mobility Innovation Zone'= @/Jst7] 913t Z2HAEES X9 Fof 9lom, 30 |
AR deioA 39, 7R T Ot wEedel sE o9

26,000 oflo]# 29 AllianceTexas & HAEHER 472 Jtt B2 UAM &
ok ook

=
Q
o
a
rr
)
v
>
N
jag
)

J3t 94 Hillwood ©] A Skyport &= HALA BZo] QJx|3F 242 ofjo]A L9
Frisco Station ©f 2020 & Uber Elevate 2] A HIAE H|JLS Zx=z AX Zo|t},
Frisco ol 74442 Skyport ©] HARIQES Uber Elevate Zofl AAIH GA|=+= Boka

Powell, Humphreys & Partners 5] SItt.
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TOYOT

CES 2020 0flA Toyota 7} 5713t Woven City

MIA 12l ASALAAe] 23 s

UAM A2
2E oty

AIA 1§ 2Fs2t HWolAY Toyota & Wdtoh= RUefE o] Tej&]z] ¢7]
ol THEA Qlot. dupd 228 Auto Sector AIZFEH 1 9IE Tesla o
HASTE AF 92t AL §718 wodth Toyota 9GA g2t #ofofA
IeE HEV 9139 ZEZYQE EV 2 Aty Ixst AL HE,
HiE 2ol R BAE Aldst] ffsll 2] e-TNGA & 9 7lAReF Sharing
st7]= FOH(EV C.A Spirit), Softbank 2F ZH&38 A Monet Technologies &
235 A& A FEAE dEAF(HAG) 2 Fof thgsh|= et A
EARHsols 287 485 ESQE CES 2020 G4 Toyota 9 RE
7S YR 2ntEAE, Woven City & AHol7|= ok F4dof ¢hslA] ¢kl
=7HA| Hsld ofjAE Rso] KAl

Wb ofyet UAM oNx 42U 7oy FL9] ‘Azto|Egto|H(SkyDrive)
el Fogion 20 1 ¥, A2 el 7|8ke] Joby Aviation o 3.9 ¢ €&
2ol 24491 UAM 774 Holerhr Iagct. Azt S-Al 2= Uber
Elevate & AlFE AAMA] d5drte] Hxqleh. @izt 7Istgle] UAM o
A&t A= e, Toyota &= o] Uber Flevate ¢ mEUALR AAE 7,
NASA o] dATAE 7HAL 9 Joby Aviation o tie EAE 5ol L&
W Aoltt.

Joby Aviation o] @5 7]&9d=fol dAgte R [FSE Toyota TPS(Toyota Product
System)E  FEAA LEA-tFBAS stk oxE siMEn TPS &
Zrl AR} JIT(ust In Time), A=K 52D o2 AZIYoA 4 9 Hl§
el el ol 7Hd grdstttal &350l A4 olth Joby Aviation o 7]4l=
olZFA| 7|& FF7|HTt 100 Bi7tEF 285t Hu&El 200MPH & Ao S-
Al Hoh Al o whE Zos dejfint

EADEA0 225t 02 2LE| SkyDrive 2} Joby Aviation 2| UAM
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@& HYUNDAI

8t

UAM A[E

Uz oy

: SACHALS AL S-AT

Y g
Uber (@,

225 72 CAS.EQ} SAI0] UAM, Robotics 7tA| Al H ol | 5t

ezt Jede] MEA AEsh= ICT 71950l Hisl A os dele Agolr e
A IS A= o Hale] £A3h kAT Fojd K AA= ek
o|% Tt AAIE ®Wzte] 7h=5 ghAHo| wteletal Qlth M |eE R E FHoE
o] 2EWE O FAl] G, STy TRl A=A Has
Holy Qit}, ‘19 W AYAIFEL Investor Day & Fdll Smart Mobility
Solution ©] ZJAMIE AAGH HE Sk 25 97k ‘A5d mHE Zﬂﬁ(Smart
Mobility Device)' 7 ‘Z1%5%@ Relg]g] AH|A(Smart Mobility Service) 2 o A
TEE g Zolhe Al EAAH.

>_.

o]Z CES 2020 oA o]2 Yo} AutE Rzl &£24, = S-Hub(Hub), S-
Link(PBV), S-AL(UAM)®| Al 7k2] 7idS Uisddth. 18¢t A2t Al
HOE X Holde 7AE AlFsta, vobt ItE4le] A (Human Centered
City)g T=AHY HolH Agom dAhzte] UAM <1 S-Al o] F7H=Sich
ARE BAPES SHA, @857, O7H3H], @sAFAY AAY 4 7] 245
A S-Al 2 180MPH(=288km/h)ell Eot= 22 o 60 1L (=96km) 2]
FEAYE M & e Aeold AgIHdE gE-ole HEHEE
ARESHIARE stolHe|lEr HES Zoz gk S-Al 9 AH]AE= Uber
Elevate d¢¥02 AL 5ol AP=, FibS @zt T FAlo[th ul=toA 9
714 Al71e 28 W7ol E A et

NASA oA &L 5 Hx=E F3A+ TEER 257K 22 &
Zleids FEPd AAY TApE dditel] SRstEA UAM H
AZFEIITHA, Ascension Global(% —"3——?—% AME) o] wlal Z BAjRRe] ole]o

229 Az} o] Az #ojd A gt 1= UAM T FA17]& ‘:HO]'
A 9 JAAS AEsle gEson og-_—ﬁL A 7 AZAE2|o)A UAV 2 AAFeke]

5 & McKinsey o4 UAS, UAM, UTM G #&5s) 2HlZE A4 2 4=

s 933ich

4ol a2 ofn] 30 WOl A IFS A ZEE Q=R AEAt 50%, UAM

30%, Robotics 20%9] HlG= AARF BF Itk @A9] A2t 9 AFdEEolA

=1 AR st UeA] ol 9T o gle el BelRl v

AR, A IES o s wed 7‘47]1}?-—4 %ﬂ;ﬂ Halg oS4 =1

= HE, e 7]1& 285 R&D oA de TEE ] 7 &dE Zo=w

AgeiE & Stk UF REXES B8 ‘é_&/\] ofe] HEXEE iAok =

LT ol
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UE 22t EA| 3): Rolls-Royce Rolls-Royce O] SHEAIY At
S| L
ROLLS S

[

ROYCE)

o) T Se—

HNiA 3t g3A2IA, Siemens eAircraft 2142 0|2 7§

UAM A[Z

g 1y

Rolls—Royce(]st RR)& Bl=2] P&W, GE ¢t @ AlA 3 off &-5elzls we= 4
Fe71dels 1973 @ G=gHe] wjZk o] RR Holdings & 33714
Zagie. 1915 A ofg) PN ARIS G9IHYE RR o] UAM alelre
HG3SE Siemens 9] eAircraft AFAF-E ‘19 W SHR7]o] Ql4she 33 eVTOL,
eSTOL Atgdell Ho1Eqiet. £3] Boeing 787 2 Trent1000 1% HARAZ s]At

A7eEY7|= njE -t 28= e A2 29 & #eth AF 5ol
UAM &] A2-& 722 M2 Y2 A2 4 k& A Zh RR 2 480km/h =
AARINA 71 g A7HE71E o 5 AEo|Fthl HErh eSTOL o FE7t
obd7} A== 2017 @ Siemens 7} gt A7)8]g87]9] 338km/h Hrh whE
480km/h 0.2 oF 320km & H|ok= 7] 2d=r|E /fshitts 38 Al
500 Bt ool 1Y HM7|HH 3 7|7} 2=, 6,000 7He] gE-ol= viE A
A2 90%0l Dot v aeS AAlsk gk

N

RR 2 37| AAFAGA eVIOL 2 5,272 71E, tiiE S8AD d37|=
188 slojBgt dAe YA Aoz X1 Q. Siemens ¢5E Airbus @
F1ehd sto]BE = E-Fan X, eVTOL ¢l CityAirbus Z2HE%T RR o] 5ga &

QA =Jek RR Electrical Team (- Siemens eAircraft) 200kW &2]2] 71 HA =
EIZt Al AR 7] BEE LS AHch 4 SR ofdEl ]
234 AAS AASEL 9om, EU Flightpath 2050 ¢ 232 24517 814 km 3
CO2 75%, NOX 90%, 43 65%% &oloF gt} ol 2U-& WEA7]7] SlsiA
RR o]t} Airbus = T3] air taxi & T $Hfo] gl Aot 7

A Fe7le otolEt FeHe] STOL = th-gotal
eVIOL 2 th-33 Ao oieict

RR 2| 2019 D21, D2 I2HE 21 4T 71, Accel Project: =8, RR, Yasa, Electro Flight 7 &7 213 (ajz: gAz0]4)

Underlying revenue by business in 2019

ITP Aero
6%

Non-core businesses
%

Turbo-electric Series hybrid

Turbo Electric ° Series Hybrid
., ©00000 ©0000
- DDV 0 i VDOHOHO
A :
@ E ! 2
o) o =
(D)) w ()}
Parallel hybrid All electric
V“mmm ° Parallel Hybrid All Electric
e © © °© © © o o

u @ © o ° o S \ y 4
o W L, @ © SRS ) al's T

= Lo il fr oo B I 7

I lﬁ LI ©  YASA /

a = ¢ , ° 0 i

HlResearch 194



(01247 |=/UAM]
UAM, 32t 25 ALt

Logistics &A| : Amazon Ofop2 29| Chyst HEf X Hibaty

amazon

2013'd 2E| FU7|E St
UAM A%
g 1Y

o,
N

Amazon Prime Air 2%

Amazon £ 7§ WA SES Bo) VY S22 WE wiES BRE sk
13 9% @RS Fo Amsigor AR REANS %‘ﬂ% BVt 47

Mo RS B9 BAIEES olgelel S
orASHA| 7|2 E AlESteSE AAE Amazon 9 FHH
Prime Air & QFAT §8A4E 59 $9= H 22 U Holgky H/\ AHIAE
Sl s WATAA Sajeh R A ARE A WA ANt
ofpplo] Uit STt AxelEAgdTte] e Aolz AR YR FHIFch

u=9] Zipline o4 Alphabet ¢ Wing Et} WA ARRPAR AH|A Al7]=
u%sbAL 9812 %o 8 4% glo] n-gol WA gre ABold), ofn] UPS, DHL
2o JAYAELS Matternet, Wingcopter £ QA FPez2 AR AHIAS
AN AZE AE Ut Gartner of] W2 2026 |A7k2] E2H]E] AQE=
H]3@A7F 100 5 7 oifo g Sold Aolgt ofZata 9ot

Amazon Prime Air AH|AE | 15 oladzix] 4 4 9= &A AyjERe
A5to] Amazon oA TS AEo| 85 %2 AAsl= 5 T uuro]
WZIAE 30 2 olulell AlFstes AAEUNT. AL Al s FHZA
MK27 ol 4@ E2E sk, SEel A¥se 438 ZolFE and-
noise 714711 S5l etk mliidle] Azt veblo she ojwt

ot gt 21914 Amazon ] 2 HolF1 Sk

MK27 2| bt 3! QtE|.0|2 53] (A2: oforR)

P
A ORIGIN WAYPOINT 1 WAYPOINT 2
RBAN OVER CEMETERY

WATER

| 41 PREDICTED NOISE

& 2 LA nlh D DAAND 0 0 hopa
UF TTvy v i

NET EFFECT NET BFFECT

&iih o
7L eoroar (A | Wllﬁll 7 Wﬁu

FIG. 8B
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Logistics &4l @: Alibaba

Alibaba.com

Cainiao 2| AH2H| FOIHIEER

AL3JAL Cainiao 7} E2 A&, Taobao & E35t MH|A HAE

UAM A2

Uz 1y

= AR AAY A Alibaba & FRIEZS o]gs] ojz7lx] HAEES
Aldstal Qiok Ade] F= FAA FRl(Futian)ol A wlo]A-$-(Meizhou)
A7 F 12kg o BAE 7 F 6 #20] HUde 3 o] EES 55
AEANF AEelx &1, Skm AE HiEshs ° & 9 o] 285tk
St of o ARGt EE2 Fdf Tkg 9] Ao 2RIt

r_l.u

Alibaba += AFAFS] Taobao & Foll 3 U7t Special Tea o HiF-= EEC 2 Sh=
HIAES 3Pt 142 o], Aste] B FAfo] Qe dEjHpH
fulfillment center oA FEFE HIY ¥ ol AFsts -olwt F70]
Ptz E gtk 3 Az 450 ol 7_1,401 CRajEsog 25 ajgugi
Ho]A], Adstolgo] QI M X]Yof HE, HE, A7 T HoflEo] B2

SR A T8 HIAERHE Ao 2urt 3l

Z= AE2 Amzaon ©] ‘13 WRE FH|FAT AFFA o] (AR Au|A7t
oz 5 3 @ A AlFke S=ro] SRV o A5siH oy Adska

i
. Alibaba &= Z}8JA}F Cainiao Network & £3f E28 2dsh 4 9t} =

011’4—

A =

4% ZHPEZ] Rural Taobao ole %&35] EE2S EQAIM 4 itk Ao
B Aol =8 g AEIAT HiE FERA] ot HEBR 2F AR
5 H8-E A E94F Aol 7Idist qlrh
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Logistics

=7 ID.

7ot HiEo] &
UAM A%
AUE 2y

JD.com 0| E{_3t

24| 3:JD.COM

R
COM

I:ZZI.

S JD.com(FFFA)L oln] At 2RAEME AFRE HE ik FlHlE
A AAA A 7}7%} AN BE5S Hold Sl =itk A3y =l
A S EE0)al EEHEe] BeiAE 7HE AL Qlek E5] JD.com <& ©]
COVID-19 9] Social Distancing &4 EZ€ujo] 7FsAdS thA] g
SRINART. JD.com = AFFAE £E3F A7) HajE 55 sjHo] A Woke 24
oo 7 AZAIE 9 AZgEo] x¥E W7|AE EEe ol AlT3h
HJeE 712 Liwzhuang WRE7HA] oF 2km #& EECoR 255 W%
Aot} o] A2+ COVID-19 oo vz fefistd JLo|ix|et HiolzjA= <ls]
Si=7F 2pgkel vh glom S22 93l5keH 100km = olsA7 w5ttt

(¢}

(0]
rE rE

r’O]I

20

A99 2Ret el 5 TAlol B Deom o EE HiES Al] g

ZHEO] AR AR 71 dkdolol & A9 @7lskA AMEE 4 Sl
7dZx3. JDcom 2 FE UEE A A9 & Hohhot ¥ 54 5559

i 2 EAAE BB AuAS S48 Aslelt 2019 | 3 € Bt

35 Aze] o5t 2015 W 10 D ol 100 A ool AN 6,600 AR

S Aggon], F 7 /M) $99 Deue £2g g

JD.com & F ohjet wmA A AfEe EADL AmdAcl 2e
shelel 158 AE AT ek

U= EEO| A|¥ &=:JD.com)

M-TC2

Power: Battery

Load weight: 10KG

Reach: 10 km per charge

Maximum speed: 100km/h

Usage: Automatic discharge; high-speed

M-SC1

Power: Battery

Load weight: 8KG

Reach: 8 km per charge
Maximum speed: 80km/h
Usage: ‘Short-hop’ delivery

M-TB1 V-FAL

Power: Battery Power: Battery
Load weight: 5KG

- Load weight: 5KG
Reach: 10 km per charge = -, ] g
3 ) > Reach: 30 - 50 km per charge
Maximum speed: 72km/h € .
e = Maximum speed: 90km/h

Usage: ‘Short-hop’ deliver . . .
g ; v Usage: High-speed; long-distance delivery
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A AE YoM Bl E,
(272210) HI{Z0|AM MARZ

[

2030] QFHAO UAM | 4%
G Covid-19 7t BHHOIE 3 Y SAE WOIZEH HOHSID HH2IAIE HAIYCE
2527H12M) 14000888 L eeo mom ol2 Elm 97 22S oI5t A OfAMZLS
o7|9|' TJ|:|'°| O\_I-Alhlzlgt ]Il' | El' = I'—l— ML, TOo= Tlo\_ o 0:”|_ﬁ1:1\_
= 2l
S7H2020/06/15) W10 G0 o) coor zag morh JeiM woiREM ke 3 W g
45013 228% 4670 €0l 24} 04 SaF BEZII| ELYCE WolRs B8 OHHY W, 47
P Ofze QICkm ABZIaH 4 QICH Of# TAL HIFO El9] UAM QA 212 zioj
xe3 Ssiael WO, SADL B9SH NATRMO| OfAS AJNE Hf2{o|ct O[] WAlolA BIsR
et 11,0230k 7ic}.
A7 1,004
QRRR|EE 1.2%
27 1 4702208 4] Overair A1 HO{: THe £} 0K, UBER 9] 0f0{EHA] 7HtS B
60 YLt 1,051,041 % L
60 LTI g74loie) 2019 I'.j 12 '?éj %AI'E |:||:'—-|l PAV 7Ht£}‘|'?_| “Overan’Oﬂ $25m, A|EI-|5 A
APERH30%)E DT} Overarr = 69| 0o} A2|HIO|E ARAOIM ALRE:
PREE W wieEeio) DS Y 20/0], 20239 AA7| A2, 2025 H LAGIA HUR%HO|
4 £ . -14. -175
eSS0 T eholckin 00, Overar s BES AIRSAPE Ofd, BE Atele] Z0lol 1
= ' ' ' ' o7} Of ACh SAMS HHAOIA RS 40 W S HiElO2 25t HA
PrceTrend 85/212)/230| #o|ct U MM, 2|1 HoEYT 52 £41 7|58 PAV Ao
st A HRHCL WAOM 25t £ OFHM, A, AIZHO| 7|22 DiamE|
CHtA| A Hl =
ii: ] (2019/06 f 4~2020/06/15) A0 QoM sAlE 22| (VIS YR A o\t
10.8
9.8 -
iyl #2 SISIA|AR! Phasor Solutions Q142 UTM A|AE! S 213
os | OfEf QLA QIELE AlY] SIS HESIZE SAM=, 6289 Phasor Solutions ©)
3o | 0% ARl G NS olAgCE OfOIEM ATOIA X SE 20| TR Y= Uy
S n Aug Ot Dec Feb Apr QIEfSl AKYOY FOISH RU=LH, Phasor Solutions ©f QL 7|lE2 Hat @&
Pree e e To KOs OIE{LIOI SAIRZL © Efo[Ct Of AHls 1) EEJlo] DEH M QlEUl
MBI, 2) 2FBZ3AL0 V2XOf HBE 4 U1, 3) Db 0fjof L2Ho|Ef ARIOIE
- e o e e 2SIl 43 MYEel £ 3 Y A7 E 20K IHS6),
2o (M) 1,546 1,675 1,952 1,961
geoRieelE 8 95 116 115 O[S SAHS IPO ABS 270 AT AROI E2fshA, OIS SHH Lopkn Ick,
=09 (M) 73 69 84 85
EPS(2) 706 625 763 770
BPS(2) 8786 9061 9474 983  BEHFIL MEk MAZ #FHSH Multiple A&
. ! 0 119 ~
o WM W TS gtol SERIHE B PBR 15 MIUIZ 11 4, PER 2 20 BiUIZ 15 W2 224
ROE(%) 81 70 82 79 SHFIIE 14,000 Yo= HoFsttt 2|2 sletel LSt Exf 430 T2 AtlAt
HiZI01E (%) 30 38 38 38 27| AAD} 22 OMIEY} | OfOjEHA| AR3PF A|RZE o, Phasor
DESTOAMD 37 43 38 3 Solutions3e] AILRI7} EoIE 1), SAAE I U F Uofe 4 Qirt aic,

FKAFRS U2 Q9F MEAE
[ZH/71H] 2124
(2122-9197) gs.choie@hi-ib.com
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VALUATION: =237t 14,000 A= &gt

M2 Brgst Covid=19 7|7t Hoj24 1 93e EES| Jtt. F7h= vigoA 2 Hj
Multiple & ol &tA GAF E3F7} 10,000 Yol =E3ich

A EEFIHE 712 10,000 YoflA 14,000 Yoz ARkRith o= A
PER & 7]& 15 sjjof|A] 20 vi= Akeksh Zo|c}, woisofA| njg AJxFAteo]

528 dofE 712 vhodet VALUATION ZAtdjjo]ct,
Overair &} OyZte| EA5E 18AF 36k, SHeERA, SslEstsisto] zS|AL 714
Phasor Solutions 2| Aol M2 7 gEol”go] A=l o5, @BAHE F=r Phasor
M2 7HsA Solutions & QIEge=n @ go] vl A% Ao ExE Teisiy|

mZolet.

T3t gAF HI-FO "ollAl @UAM(Urban Air Mobility, =4 &5 ZHIZ|E])
AdA 22E WikehHA @HTE WA 2019 WY Overair AR5
n|et AF 7FsAdS AEs| dEolc.

1o

J1. EF PBR1.5H, EF PER 20 Bi: 2EZ7} 14,000 O Al

(2, Hi%)

» PBR VALUATION 2018 20194 2020 20214 20224 20234
BPS 16,087 8,786 9,062 9,474 9,894 10,374
PBR(1) 1.4 13

PBR(X) 1.1 0.7

ROE 8.1% 7.0% 8.2% 7.9% 8.2%
Target PBR 1.1 1.5

ATt 13,813

SRt 14,000

Z7H6.15) 9,160

o505 53%

» PER VALUATION 20184 20194 2020 20214 20224 20234
EPS 661 626 763 770 830
Yoy -5% 22% 1% 8%
PER(Z) 19.0 18.9

PER(E) 13.9 14.6

PER(X) 14.7 9.7

E}ZIPER 20.0 20.0 15.0 15.0
HEFHM 12,520 15,251 11,544 12,455

20~21 B
MEZ=I| 13,886
SEFIt 14,000

A2 SOEAEA MAES
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A OofEAl Al
322 9P
FHHOIA ARt

Overair

Overair Q|
HE{E20|
OSTR 7|=1} &4:

oMY, d=Y,

r

7t

—

&

3, 341

’

 Jho| MAS 9fst £xt

: Overair 2t Phasor Solutions

| . Overair

Overair Inc. & Pl= Z2|ZUo} Fof 2t =2 JAIS A7%?] Abraham
Karem ©] Karem Aircraf AHo]s}, 7125 EAKspin—off)sl] 2020 | 1 €|

A
ol 2018 W Y A FHAHIA Z19Ql $H(Uber)] H
deJH|o]E(Uber Elevate) AMolA 8 7 34 oEUAL & sl 7lelo]
AREL, 7HE eVTIOL 57| 72 9o Overar & H: 3=
A3t Aol 7|& 719l CEO ¢l Ben Tigner 7} Overair ] CEO #-&
13E1'_7 2]

7, 357 Abraham Karem & 5 $14t9] 23 7t} ofake 49 Folrh

= Overair £ WEIZeo] LS B3 w4 AR olofdls] Hoo
. )
=} —

= 5

Ao, 712 71E WA BoF IS e s 9T Aol

Overair &= 7H137] /HHAAZ HEEeto]Butterfly) 2= eVTOL(electric
Vertical Takeoff and Landing, A% 4Zo|25 F37)E 7T Fol|H, TZEEIYS

2Nk

M FU HESels 4 9] BE=H(Tiuotor)7t 2 eVTOL

=

Tty 7ol ESZ2 EfSH OSTR(Optimum  Speed  Tilrotor)  7]%59]
g o] 7l& EAL 1) £k 7MY 29 AZIZEORE Edolt
Ao, 2) 1fe] Edole, 3) A E ¥ 18E& 37 g% 71&o]
HEE
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HE S0l IAEETL Lo 2 Ao|20] mEE ARSRITH QFdAo] H
Holuml, &gHoR o8 & 4 9lon], TF WL Ago] 2 Aol
ook 2L 480 e SASolA) Kok 2435 ujF Aulx AET BEol
A A1 YellAe] a3 T ol SiAY & ot HiEE &% Al o
O] H|gjo] Thsstal, A HEo] AEW, FH AIAH Al HWA
sl =, H8 ZHelME ool gtk EE, wHIalol: 7F 5o
HY g AsdollA] 2ol HlwA 9] tixfrt golokar, Tk 1 7he] ZE7}
HAHE ymx] 2SR FAsHA HI 2 &R0 Jhssto] HA A
O XN=

—v—rol":]'

J%2. OSTR 7I& H=AIRI HEZE

Al@:Karem, 510|EASH 2|MZ|2E

Al2:Karem, SlO|EAIZH BIM2[2E

J%3. HEIZ2H0| eVTOL 57| AT

HE{E2t0| evTOL 37| 25|

37| BF  {eVIOL (& +=Zl0|&5)
B 578 (WL 1, 54 4)
=0 150-200 mph (240-322 km/h)
A2 100 miles (161 km)
D2y OSTR 7|& EMjE = YEZH (quad tiltrotor)
2H H712H 474
S 7|
Ed! 197| (High wing)
g VAR 12|
ESE=PNON| A H4l (Retractable)
HUHX & (7] HiE2

A= SO|EASH M2 =R
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Overair Series-A Ex}

Al ddat

A

PAV 7HL0| M

BHapAI R0 ot

YLt (&HEH)) oM

A
U=

2019 & 7 Hof SFshAAEL $25M(SF 300 ) O] H4E Series—A
Ezto] ofgict. 8] AHo]EE 913t eVTOL 571 A0 9 A2ke
3l Overair of] F2F3F Zolct. 2019 W Tof| nj=ko] 2= EabA] 0] 93] 7}
SStAARle] BE2F o disf 2F 59 WEE St Overair A2 30%E
HaohA St

SARE 2019 GRE vl A g B 2R A IS Age =R

AL F48 AT D CE AQY FPOE, PAV B UAM A
o

RAsgEe 2040 A7H] S 2= ofofHiA] A2 1,770 29 SRR 4H
T oglon, xag) AdY A4 2035 W7 A $8E 16,000 Tivt

Overair A& FAE 5ol SA= FF 1 ALF3Ho g4 AT 59
Ex2 HHEIolE T Foltth 2023 AlAI7] A&, 2025 LA oA
dg-2o] Hxolrt

Overair & 37| 712 A&y, AR ICT 9 a4zt 5o AlAH]

e Tt 5, TelM A8 45 A, Hold, Feves U

5711 Agste Aeldh. o, T ARFAE ofd RIgTIel AP
50

Hieh 7les A8s] ALdS AddesH, PAV &4 N A AEe

AR O3 WMol Axkgete rigoR gaa)
QT 7&8e, Uiel AGSRe Zolh WS Wil W o e
P, WEH, ARHE adt Jledom offd ¢tk ol w4t
QHAEE Fuske 7hed|, wgo] Faskh 3 PAV AT Aol deln
FHHE UAM % PAV Aol 44402, 52 28 2ol

14, Overair &8 EFIzfOI

Efiz}ol
20184 58 21 HZ|H|O|E Karem Aircraft THELHAF MH
2019 73 ShStA|AH Series-A $25M FAt
2019 12  {0|= Q=QEXtelo| 3| £[F 52 (X8 30%)
2020 1@ {H00f AL X O|Z MY ESRESHI S 25
2020 28 (QH{O||Of THaA Bl

A= SO|EASH M2 2R

SAAE SSHL BE UE

%

Hl Research 202



(01247 |=/UAM]
UAM, 32t 25 ALt

S AELL,

Qe HHE E|Lt

AH =SS gt QHE|Lt

Cisst el e

AHE 21 AE[AQ

|| . Phasor Solutions

Phasor Solutions + B]=+2] R3JA} Phasor Inc.”} 2005 & g=of AHJct
A4 St A HES|AtE | 29 QFE|LK(Steerable Antenna) 52
H A oAF v <HEuH(Flat phased array antenna)@} HF=A 3] AA 7]&2
=2 7oA, Bfokal Stk

Phasor Solutions ©] ¢t 7]& R WA H A 7les e Aoz
B7Fstal .

Fe71, AL 7L AR Sl ols el SHEUE sl sl
YEQZ7L &detelA] ¢f2 M= AAE deds 6l oled &
Act. tEAQ o= 371 Wl 1) FA AU o]8et 2ET AR 2)
AP V2X 710l HAEAA 28 5 Sl

e 7P 2 R A A ARlA FEUAl Intelsat, 71 FTHY]
Aedl  AMH|A AT AA Gogo, I3 loT 2EFEY  Kepler

4 Communications 52| A=} A 7S df& Addo] gt
59|, ot 82 AME 4 Sl A SHElY Tl APl HSste
%E‘r. HEFSQl Al |l Z3F StE|u(Electronically  Steerable  Antenna,
ESA)E 7 7l o9 QIEsd= SAlol 40| 7hsolth 2 R A%
9BA AMAE FHOH S 242 B 4 oot
TS 015 450) 4 UELIE W 2B 4 26 Slg EsA mecE
S———y—

A= Bt AH, SHOIEASH 2IMAZE

AR TS AR, SIO|RASH 2IMR2E
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68Y
Phasor Solutions

A K=2e]
o4 Ag Y

Phasor Solutions 2|

ophal

YoM T2,
J2|3 SAAE[AA

QAEL; 7IE HY

AL

2020 ¥ 6 ¥ 8 9, SAF= Phasor Solutions Q155 osith THeIA|
2019 ¥ PO & =H|oHAA ojg] A olF Akt
Ak, 9149841 AFdat Phasor Solutions Q1471 71 A

o 2
%Ej

I o
oft [
>,
=

Phasor Solutions & 2018 W&H 222" 2 AE WA o|FE Aol ot
2018 o] A QHEUYE SAIFE dgollont ¢HEue] Fo] mfoja =<
A= Qlste] 2020 @o= 7= Qieh. BIARI HolA7t 71erde] Hagh
$25M 1RO 2 2ES PR Adgict. o]F, =21 Grapevine
Capital ©] 579 1718 97| Sloll 47 tiE= 1= P, A= Covid-
19 7} Mo g StE A= AT 2w 58S AR, 2020 | 4 ¥
iR S

v

TAS BYE A4 3 J1950] Wikt ARl GeIARe s
44 o) AFHoR A Q4o 4TS 4+ A

BAPF 1) Overair & 3 70 591 UAM ¥ PAV = A= AAE 594
SA MHIAE Q7 Sty 183 2) 9143t Phasor Solutions ©] 1 F4]
AH| A0l ARl QHHUE 'St

Overair 9} 5419 @S g 714 A% & o] 124 e = st
7 PAV £ AL Ldolw G & Aol 1 AEl2AolA Phasor
Solutions ©] SHefU}7]0] ARHT: 1 A¥A] Gike UTM AlAdlo 27
A1) elo] 84 | Aow Fesiet
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O 4t 2| 29|
NEVIL=

KF-X 2Ct S 4~ U=,
Overair 2t

Phasor Solutions Of|
CHSE A2 ZHE 7}

Z2E: YOoF0M dEF=

FAHS 2019 W PO 2 Bole] 2k A3, el FARch ol 9
AFF 1) UAM 2 PAV A1 A2 £2 2 35 o], 2) o] PAV &
9I% B4 Aul20] gt 7% AT L FFolk

FAS] HI-FO ®lo] FalA] ol ZtmE Fo &7lisk= UAM APl
E/\]-‘_—_ 40 Lq oJEﬂoi Ago]-i E/\]er /d],ﬂ/a] ]1 ]/\O Z{E'_%l—l:]— o]igj
S AT FAL 2Pt Al e slcske 7S HEEAIRE o

5 Exs %—aﬂ Folg FEAL AL skl OSTR 71, B
A4 9 ICT 7149, Jeln $uel A YEQITL g4,
37 zﬂa@ﬂ 1 12712 A4 a7k 7dig 4 Sic,

A AgR 3EEAQL AEstY 91, FUYoAr ZEDERS}

AABAAPETL 221 FQ1 A FA ol Fols] U PAV AT ekt
Agelet. & Yot Overair AFY &ol9] weshe-et TAIE, IS 1EAF A0
2 A} FRH/ /L 235 Holrlx] S-S Trg)

BT 5o A4S dudty, AL @splelzidolat UR
TS G 4 qlon, PANADS E AL B I9e Jeec

9]

6 92 Fefox|e} gelEgteisto] 2018 W 11 ¥of 1 A$E FEAjet n=
SAEY QA YTt AT, B4 AR 75 82 7wl ol
Ht olof AR AFAREE ©lE HHds| F7PF 3A &3t

Overair £} Phasor Solutions = 2 W & H|=5}A] UAM A& 7glz, =&
A7 R AE gol =ik 1 o] KF-X 9| oAkl 57 2126

Q) Het #E ke Sl
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K-IFRS & QOF 2|2 A&
PAENE TE0IAMA
(T2t 2) 2019 2020E 2021E 2022 (SHIAIARL%) 2019 2020E 2021E 2022E
[BAR 1,525 1,604 1,749 1,820  Of2 1,546 1,675 1,952 1,961
sz 2 sggamt 564 432 426 465 3712 (%) 369 8.4 165 0.5
I lasamt 52 52 53 53  OiEeTt 1,31 1,366 1,586 1,595
OfZAHA 187 315 401 421 g2 235 309 366 366
MTARA 281 357 416 418 THIfH|oRE]H| 150 214 250 251
HIQERAH 885 889 900 910 L] - - - -
SR 217 250 282 314 7EIEER - - - -
TR 532 501 475 453 J[ElEHIE - - - -
ARREEA 2,409 2,49 2,649 2729 Fo|e 86 95 116 115
S| 1,170 1,209 1,286 1,319 Z7E(%) 91.5 104 224 -0.7
OH AR 122 164 244 279 GUOIUE(%) 55 5.6 5.9 5.9
R P 40 34 29 25  OfAR 6 3 5 5
FEEY72A 30 30 30 30 ORI 5 4 3 3
HIS-S5A 271 286 319 320  Al2Ho|dE4A) - - - -
ALY 70 70 70 70 7[EfSEAEA -6 -6 -8 -8
Fda - - - - MRAEAR0Y 82 89 109 110
SEAHEA 1,44 1,495 1,605 1,639  HOIHIZ 9 20 25 25
AR 968 999 1,044 1,001 MIAAIZ0(2UE (%) 53 53 5.6 5.6
A2 551 551 551 551 g7k=0|Y 73 69 84 85
A2JoZ 327 327 327 327 #0[UE(%) 47 4.1 43 43
0[ol=z 92 122 168 214 AHiFRAS =01 73 69 84 85
7ER = -2 -2 -2 -2 7|EtZZ0|Y -8 0 0 0
H|Z SR - - - - 3=y 65 69 84 85
AREEA 968 999 1,044 1,001 ZHFFHESEZOY - - - -
HaSEH ZQENA|HE
(Rt R) 2019 2020E 2021E 2022E 2019 2020E 2021E 2022
FUSE HISE 409 -3 133 178 FHAE(R)
g7z0[ 73 69 84 85 EPS 706 625 763 770
ST 61 27 32 37 BPS 8,786 9,061 9,474 9,893
FHARAAIZH| 28 30 26 22 CFPS 1,560 1,148 1,288 1,303
A2 eEA (0l - - - - DPS 310 350 350 350
EEE SIgsE -133 -75 -79 -82  Valuation(tH)
[ HEFHS) -42 -61 -64 -68 PER 145 146 120 11.9
A HE(FHS) -47 - - - PBR 1.2 1.0 1.0 0.9
8429 32 9 - - - PR 6.5 8.0 7.1 7.0
HRes H3SE 85 -57 -61 -60  EV/EBITDA 37 43 38 35
HIZsRAeEd -4 -6 -5 -4 Key Finandial Ratio(%)
7 IZ8RMeEY 23 - - - ROE 8.1 7.0 8.2 7.9
AEoIEZ 99 - - - EBTDAO|YE 11.3 9.1 89 89
SR - - - - RAHig 148.8 149.7 153.7 150.3
YT IS 360 -132 -6 39 &RAHIE -49.1 -35.1 -335 -36.1
7| ZAZ LT HARL 204 564 432 426 OHEAAHSIHE(X) 79 6.7 55 48
7| HAZ LT AL 564 432 426 465  MIAMBE(X) 47 52 5.0 47
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O 2Ig
- x| SEFL | SERA | .
TA=14a L1 A A
22 217 EAOIA HE Lo Y - (@) | cham | R | 2@
Zokcpel | F7ichul
2020-03-18 Buy 10,000 14 -20.5% -2.0%
15,700
2020-06-17 Buy 14,000 14

19/11 20/04
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Compliance notice

g HuM SEYU 7IEOR Y 7|Yut 2510,

P SlAk= olid S22 1%01e 2]t QAR| eFSLICE

P SBEAREAAMRL 11 B Sl 7|Yel FAS ERat UA| HEELIC

P> = EuM= 7SR E A 3A0IA E-mail §& S5101 AR0]| HiZE AFO| iELICE
P SARE 67122t Sl 71| RIS Lelut 2 FRALR F0{5HR| RkSLICE

P & EOM0 ARE HBS2 2019| ojHS HalohH| WISt ACH, offo| HFsh =o|Lt ZHY Bl0] ZHYEISS ERIBLICE

o PIN=]

A

r

0
lo

(&7 TR, 2B
2 SMAEE Sapi| ZUSAE 57| U5 ATAROI0, Tfety, £ R20) oft SAAe] EXHO| T ofufs BHo| AT AgH &
glon|, OfiHEt ZLUIS AR U TAlo] 57k Qo] A, BAL £ CHolE 4 YIALICH DERA SOR QIS MMMl WA M| USS

FA[SHAI7| HIZHLCE

0

1. 35254 BASE (FHY 7|2 VIt 358) SSRARA2 &% 127127 Y S7iH| sigE=9| old SH+AUES 203
- Buy (@l #): AL S7IhH| +15%014
- Hold(2%): Y S7IthH| -15% ~ 15% Liel S2t
- Sell(Oiz): XY SIHHH| -15%0]&
2. MAFH BEASE (M7FE7 1= ME AIZHISHH| ERHISC| HetE 24ch= 212))
- Overweight(H|S&H), - Neutral (&), - Underweight (HISZ4)
SHO|EASE FAfHIE S8 SAl 2020-03-31 7|#
= Ofi<= SHESR) e
E21o|H HIZ (%) 91.6% 8.4% -
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