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(BRI UPS Flight Forward )
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2).

).

AT ¥
i \ M LA S B MR ER M o AR R B R - [ER AR
R ARt e E G - REHRE A B RIS &R - 2R s A el
AR L AR A e Y JER BT - BREEBEE 8
b~ SEEIER - ABFETE - Sir% » DRI SR -
IPP stE&Er - R o BFE e f A HEFR S5 fE % 512 (Drone as First
Responder, DFR ) » #5218 911 EEEH B - SoITIRIEH AMFIEIRE
BUA > PRIV E A B IR BIE T AR LL SR SRAYRE ST - REIHZEB
JE1S FAA ¥F0] » R T AR 2R ~ TEESMRAT - ZHRIEZE - 1R
(B = ING (B =

IEAN - fEKFESE T - Bty BING et EaE ~ dbEREE - db
RERAGN ~ 45 fenn Tt - F2H E A A AR R AR F R A0 ~
& P& MBS AR JRATTS 5 P 2 N 3 T R A A F I LT & e
MR TRAREFS -

TESG P R BLRE R E P T » S IR S B P oy LR o i 1 e 0
HE A RS R B IR AR E - IEIRTESE AR ER (T FAA R85
B B A S A R IRSE S R E RV & B o JLEREE N AIE A

YN AL ==Y S S
FLRE R A

IPP 5t&& b 2 fie \ARAREE S oI R S - FEELIRIERE - KHu[E A
sl Ry R o EFEHE - B AR - FAA FEIABILAIEE - BEH
PEAMRITIRE 2 T4 ER DL S e s P Ad - MHIES R PR MR TAHRE
RGBS SRR Mg DL SO B B 2 2140 - {ES—1RAVE - FAA 35 3H IPP
st A EAEZE R - HRE RO S SO A B e A e i =
HEITHVRIEIMESER S - fEZ 2V ~ A5 -~ ARt E R M TH
TIARBER - ARG TT 2 R BlEEs -

IPP GtEE Sl 5 T2 B IR A f B2 A AR EA] - DUl By
1] > BT F ST AR E2 e B DL ST o (o P A B R B L o
(Trans-Alaska Pipeline System ) » [F#iii & 245 AR L [A)46e & Pl i
M 2 REY 1,300 AH - ZEIBIERS FAA 5F0] » DU AT T
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R PESMESE -
HoAthh R F SR IH B B - Sl IS gl DA SRS B 5 - o)
HIFE R =T iE4%E5 (Wichita Dwight D. Eisenhower National Airport) DAK S
JEHTEFRE%E (Memphis International Airport ) » {5 FIfE AAAET TS Kt
TRPTSHTAINRS R Y FL R IR A i@ SRS B & 1F - BT
TERFMUTESEFF LT & - DU ARRAE RS FARPETTH - ARl
55 bR T AT pEE SRR SN o SRR S B A . E
(EFEBEF R (FedEx) &1F - (8 AfE AT TR NEU R - K
BB IRA TR © S5—J7H @ JL-REEAGNAITF] A i AR EfTRE
Tl JELS FAA 3] IR BRSNS THE AR . - DU A Bl
&I T R EAth N B S5 B 1 B A 2 WSR2 -

4. BUEE
IPP it T HR Z — /& R A AT B 2 RITIFELER - FAA A
# IPP 5t - Bl B EE T i AR BRSO 2 A o A
s B B P R eI s 2 SR A S A AR EAE 1 - FAA 6%
i 2 1 i Bl s B e P2 R B - [EIHS 0 ORI BB E Y FAA
R BUREHE BT - HAR T EATBUF SRR AL - ¥ ERE
BB LRSI ~ Bae R 7=(E 3 - & 6 K[E 7 > /pAl4Et 7 IPP
sTEUMITHIRIRATEB I RTS8 > DAY % ~ ANz e Rk
FRBRE RSt A 5 R R FH 2 A5 -

Flight Hours/Counts

=== Flight Counts ==@=Flight Hours

6 IPP 5t & AT 175 S I et

(ERIHCR: FAA IPP stE4R45 5 )
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Package
Delivery*

Public
Safety

Infrastructure

Number of Flights by Mission Profile

15,129

Inspection 1,794
*Package delivery flight data includes flights in support of package delivery
operations, operational training flights, and return legs not carrying packages
v R 27 2 K%
& 7 Vi &%ﬁi&ﬁ%ﬂwﬁm&%%f

FORACIR: FAA IPP ST 4845 )

(4). COVID-19 [595 7#&

A SR B B BRI IR TR - DRI e il SR P fAre] » 25N IPP 3TEE 28
RS A E R - BELIFREFES > SARDT R TE
ME TR it Y& R B R ik - TR RS — &P N B TR
HIE -

Be 1S9 TP M 288 P AR 1T S R BB - [ AR o Y e AP o B
BYIE 2 EmEILE - Zipline A F{EZIFIIFIER FAA fEESMESE

(AREERBZEE) DR AR FZ=EEF T TEILRERGNETT
RPEREER oA 2 - BARREREE 14 iH (4923 0 H) - frdbiE
BHEIN » A ESEE Flytex BIZEERG Walmart S FEEAENTEm
B E S I AR A i A m B R E ST A AEE o
JETENEHHTY Wing » 7R EHREHBEEAHE - MEFFEETRmKH
RS - aFE R EE - IRRERGEYFIEE R T -

2% 3 IPP Eil BEYOND =115 fH BE 4 A IE A

(e fEpy Sk
I o & o GEET
=R
. o EHf o IL-EIEHLN
o fENES, o LRI
o i o [




NEEEE FEIEHE AN E & B oAt
B AR B TRV
CERTACR: FAA AT )
5. ftEzi

e \PSAYIBSSER [ ZEEESE ~ iR Bt ZHOPIRBIZ AR /A - 28000 - Al
HCRF P BB SRR A RAYBE A R I AR ISR ek
WALFE AR B ANHIBEAAREE < (AL > PP STEHY T{F BBt Al fE g i
ISR T - R LR G 2T -
FEEFETEET - FAA BT EEBUERNSEEH)50 aEsEdl
SOLE) ~ (IR RS ES - BEMEL - EEE - AFRRIE - A5
TRATIER RN E T30 BE R FIE I AMRIEENE > LIRS
A~ bR BB - R HE R AR - DIdES femd /MR B
EETEER R F R G B R -

{5 IPP 5T E S HEBERESIR - A H 7 Z 30 (IRR ST &S A%
MEH > Bz 11 RGERES RS - HAR GRS Eih i AE
FEVRESEEIE ~ AL~ %% ~ IRZEEESE > 26 8 - FAA thigt 7 =11
ON PR RIS - BREEE H AR R DR AE R (R ~ o A%
TESERVIE SRR - DURFHERE A RE R EaE > 4068 9 -

5% <1%
Educational Inquiries Legal Regulatory Inquiries
7% 20%
Informational Business Interest/Economic

General Opposition
General Support

Security Concerns ]

Inguires Impact

<1%

Effects on Low Income or
Minerity Populations

7%
Cther

1%
11% Noise/Visual Disturbance
<1%

Air Quality/Health Concerns

30%
7%
Privacy

5% 7%

Safety Concerns

8 BB RN &
(RS FAA)
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IPP Community Engagement Best Practices

INTEGRATION
PILOT PROGRAM

The FAA has identified three successful strategies:

+ Participants are most successful when they understand the populations they serve and the

Reaching Different ways in which they could reach those individuals.
Populations

* Targeted meetings play an essential role in communicating with highly impacted
stakeholders. Such meetings yield successful dialogue and support across the community.

* Understanding the positive impacts of operations and sharing that with the public has a
constructive outcome on public perception.

+ Tailoring engagement approaches to the unique characteristics of operations, such as urban
versus rural, population density, or operation type, helps maximize outreach.

+ Collecting public sentiment towards UAS operations allows operators to address public
concerns and garner support for UAS integration in the community. Feedback collection
occurs in a variety of forums including surveys, meetings, websites, public events, etc.

* Local communities tend to be interested and supportive of UAS operations perceived to
provide benefits to their wider community, such as disaster response and emergency
services.

9 IPP sttt & & BSEME
(BERAR: FAA)

(F1) IPP &R EL MR R
I BUREUR
TEf NRE BB H » IPP STHEEHEHE £ B RN FAA BYBURATT -
(1). FAA FRELUE AMELERG - BIPRIEAEREHL - MRS

/—‘/—‘EIEI

( American Society for Testing and Materials International, ASTM ) Z¢
fir > Fh[E SR AP (SR ba E B - DAL AR (RS BRAL AT -

(2). IPP ETESHEBIEIMNRITIE SR AREN A B B NI A ZATHY Part
107 A HE - DMEZREEZS - e e izUas - RER
REFEIERIVIEER K - [EFERAET T SOESHER - ok -
WEESMRIT 1 S P AR R [ F s B R o 5 R M Bas:

(3). IPP FENL T BNV A B PRSI S EAR] - BRI BT EL - IET
FEB - TSN FAA WEESEFTEE - BIEHTE B - 5EH

By - =@ EEETERNM (i \EE s A EEAR

B NHEHY Part 135 &0 -

(4). PP stERBHVERHLEMH] > G FAA ~ RRREHEAMEEE - T

JFEtERTRAUSMNERGA > BILZ T EERG - (EEERENE
e BT

[
ay

LA

(5). S N BREIHTE R - TR — B ORI B (L5




(D).

().

).

(4).

).

it - DAFIEE N R SR E B (o N T3 -
‘NIRRT 2 BUREH
FAA RIBRTUBERECT » DLUSREE HIEUEREEES - $200 151 FAA JE(E
SRR BURETE - WG4 ARE 2 BEYOND sTERiEHES) - DIAER
ARAENPEIEFI TR
YN 2B ot
IPP &t o AV S O B sl 48 B - LB L IR A R 4 B e B
(SUAS Type Certification ) FYZEME - AL » FAA HRFEE fiE A A% 2 BT
K& (Airworthiness Criteria ) » DL S ¥ 2 fit FH B B A] SE R 7 & 5 04
( Durability and Reliability Means of Compliance, D&R MoC) - HAIE A %%
XS HL PP GHERVE AR E IR A A e g > 2022 4 9 H >
Matternet 23 5] M2 ARl B 55— (ENES AU Bt nT AV A 2476 -
Z /N E]S IPP 5HE TR L UPS & RAEILREEZRGINET TR 2 -
24 b E B
W2 fi A\ PRl A28 TR 5 1R R RE TV 0 - AR 85 L P 2
> b Ze e Epmatd ~ EE DU SR ARTRTHIE FAA MBERIBEIA
ZaRlREHANEEREZ 2 EH LG (Safety Management System )
RoESESTE  DIRRBREE 255 -
A TRATVE T 2458
HARNTE R 28 (UTM) A] SZERACE AR RZE ~ FRE 22
FRHWE AR METEE - GI7E N O S & BT M -
UTM A ELFEERAG a8 > DAR (it A h & EHHY Remote 1D BEAGHH
&H o HAlFAA $H¥ UTM 24t 55F — &Y EH=E#EET - 85 IPPETEHE
B 2B T R UTM A4k AR
YN (= S iRl SRR
SRR IR TR R 5 2 & > [RIIE FAA FIIF IPP SRR
e fm NP B BT AT SRR - REDLSE R A AR SR R fi
BRI AT R ARG -
FETE R 2 SRS
7 IPP 5TE 1 - FAA BLEEEERBEE (4 AT&T, T-Mobile) ~ BEAS

it
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BUER (Intel, Qualcomm) &1 » HIEEE (S A0S IR A\ A5 S 2]
s AT o EFE RN - RREEME - SR B ROE R E AR FRAE 0 DA
PR ARG 2 e e BB ST -
3. FRTREIE
IPP 51 H 2018 4F 5 A#TZE 2020 £ 10 H » 9 ([EFE 2 HE BRI 5E
PG 2 EIORITHERS » FAA RIPEES MR EE S R LN = (B R D<A
(IPP Success Areas ) * 2% 4 »
4. REEETEHETIERL
IPP 5HEEFYE 2020 £ 10 A 25 HIEAGEHGE - r#%HY BEYOND &t&H
fFH 10 A 26 HIEZUEE) - FAA $FEATIEUREUR ~ (BIcHEBEIH K
FREREI, > $RH TR AAEBE RS T » fH BEYOND s FFERT
(D). HeEhoJEE ~ HB LAy AERESMRITIEE -
(2). AR E A Z 11 & AR 4 -
(3). i fE A A e B R BBV AR -
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TR

RN

IZSEING: <3y

HE A

EES e

SERK 21,000 IR TERS

123 W o d A ARSEE IS Part 135 78
pEEALE

R S MRITESE(BVLOS)

S

PRI e s Bl

S FH I AR B B R i A
B R SEE BT
AR5 PN = e
LINEE YN | TRl

et EERBECR SOARS S

FABN ARSI AR S SRR tH R EUR
HE e i A\ PR TE R RS R
THH ZEHE TR

FEMVEEING: Sl e EE S il
JITSER NG F R T Bt 77 BT e 2 i
RV AL G EE PN
ZRIIEE
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NI 5

(BERIFRE: FAA » AShAZc e )
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~ 4% A\H% BEYOND =t

(—) itEEH

—
—

FHA PP 528 R h 48R - I H ARG RIS 3 i e (B e e B e
FAA F74&#eEh BEYOND &t - HIGHEXME A4l » BEYOND steEERYE R R
BESMRATIESE - STHERIRZE 2020 4F 10 HR@) - SEhER Gz IPP 515 > &1
HARR Ry 4 47 > THETE 2024 FR457F -

FLRETE LM - BEYOND S5 AT IPP 5188 8 {E 2 SR aanee (22
P EF B SEATETE ) - ST ESRA t i e AR Ul ~ P
K~ HIRIESE - AR AR ~ AREESMRTT ~ SR AR LR FEEFIH
H - 4nfE 10 -

Lead Participants

@Y Kansas
sz NN poT

Mid Atlantic Aviation
Partnership (Virginia)

‘&, North Carolina ]

DOT

Memphis-ShelhyJ

[J(Memphls County Airport

Authority
( @ Choctaw Nation
L | 'S of Oklahoma

Planned Operation Types

=2l 2 ™= a8 0@ & X

-
UAS Type DE]iVé_TY Multi-UAS Infrastructure/ BVLOS Agriculture Ops Over
Certificate Operations Inspection People 10

10 BEYOND &£ HiH %
BERIACR: FAA)

Q
~ (Y
University of 2
= . Alaska-Fairbanks D
Pl
et x

(&) FHEAE

1. ETEEE
BEYOND &8~ 2020 % 2024 4 PUAFEHA H EEHERE » (&I 2024 FERT - B
FAETEEM: « TR B R ARSI TSR N B RS =1
EEEER - T AR TR ) TR | o B BRI
il AR (ESEEB 2 AL - ERRME - IRGIRE - DU RS & M A
RASEGE - TEIEEBIRTTH - g N OB S EEIEREN: - B 1E40
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R~ 2Bl - S BRI R E i -

2. EPEEE
AHAETEHEEN TR - ERE AL AR i AP - (e
FHEWE RFESEE SR Part 135 M AMSRISEEERTA] o £l - BLFE
I NP EERES S ABOTTE B A4 ~ IR LA S ey R A5 1 e i
BE o A00E 11 R E 12 -

BEYOND Scope

: /. . Societal/ )
= lnfrastruFture Public S‘afety Pac.kage " Regulation | ;i
%  Inspection Operations Delivery & Policy Data
H
2020 Standardization Normalization Expansion Integration 2024
2
g
g RURAL SUBURBAN URBAN
=3

Key Enablers Key Tenets

DAA Certification Economically

Repeatable Scalable

Viable

11

11 BEYOND &E B iefe
(CERIZRIE: FAA)

BEYOND Focus

INTEGRATION
PILOT PROGRAM

ConOps under BEYOND (25+ total) Including:

Functional Focus Areas ) n . .
¢ Linear & infrastructure inspection

* Detect & Avoid «  Power Lines; Oil & gas Pipelines; Bridges; Rail and Highways;
- Collision Avoidance Airport perimeter surveillance; Runway and Taxiway (FOD)
* Communication and Control Links * Perimeter surveillance

+ Public safety

s Firstresponder; wildfire & natural disasters; safety patrol;

- C2 & Spectrum Usage

¢ UAS Traftic Management
- UTM Capabilities water rescue
* Small package & cargo delivery
¢ Commercial items; Medical supplies; Cargo to remote areas;
Aircraft parts payload delive

Type Certification Efforts (19 total) mostly Part 135 Certification Efforts (8 total)
through the D&R Means of Compliance (MoC);

Vehicle size & configuration range from:

* 3 Prospective new applicants and

expansions to current certificate holders.
+ sUAS (fixed wing/ eVTOL)

+ Single/multi-rotor,
* Modified Cessna caravan for Optionally
Piloted Aircraft 14

& 12 BEYOND TEHEEIE RS
(BRAIR: FAA)
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SR == P& 9 L e
S AL R AU B bR U705 > /2 BEYOND st& LIFH
Bz — o SHEYIRUELS « NS g AR A e R IEE o DL TR
A~ TR e TR ) F(HEEETER RS > B EE(EE
BEEORE > IR DALEHE AP (RS BB RS Z e R Sz 22 5 BT
AT b e \pim (RS - IR AR EELReta - w1 A BRI e A
AIRE S R AOBEIE > DU E R BUE BRI 808

(). BeA
BREPESERE] ~ B A ~ AR5 HalE ~ PARIREA ~ BRERi ke F SR E
TRAERE A ~ SRS ~ NERAFIHE -

Q). {EFEZ=
BRETEARZE - ARZE - SEEEERE -

(3). B
i NPRESE R AR e I - RS o

Quantifying Societal and Economic Data

WTEGRATION Measures and Methodology

. N\ - :
The BEYOND team developed standard data The basic methodology compares costs and
measures across the three mission types: Package benefits of traditional, non-UAS methods to UAS
Delivery, Public Safety, and Infrastructure Inspection operations.

Delivery/Response/Inspection times, number
Resource of people served, miles traveled, fuel costs,
Costs infrastructure/vehicle maintenance costs,
equipment costs, staff hours, etc.

Traditional Methods

UAS Operations

il

Human Health Workplace injury, victim injury, number of

& Safe high-risk activities, etc.
ty Calculate the Difference

€0, carbon footprint per flight, noise per Colh?c.tmg and monetizing dat‘a for end-to-end operatlonsl for
flight, etc traditional versus UAS operations enables us to standardize
similar activities across different contexts and compare
operations across several dimensions.

Environment

13 BEYOND &1EE 1t & M A8 e A 172
(ERATR:FAA)

(=) sFEITER
H15* BEYOND #t& 2 EH HE REENREEINRITIESE » (K32 FAA &t
BB MR THF B E S SRS 8 —F DA E P IO > BESh > FAA 7
EHEFHFERCE H A% 8 Z GIEIMRITIEZE (BVLOS wio VO) (
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14) - & 2022 47 H » BEYOND sFE# (TR (& 15)

SEME 25 IAMESRMES - EVIR » A Rl =3RS -

SERKEE 8,000 TIRITHEHSE -

19 fEfE AR talg Has o - Hp SR AE R 5EE (D&R MOC)
R RFa s -

| ERREN il 2 (B -

8 {[& Part 135 PSR AR -

SEMEE Part 107 ARELZ 55 JHEASE —FANBE EZ=MESRZ T &7k -

BRI E e P T AR AIE i REE R T/ESE (EVLOS) -

= o @k

Transition to BVLOS: Flights

INTEGRATION
PILOT PROGRAM

...from approvals to flights... Infrastructure Inspection
8LPs 276
6 LPs with active BVLOS approvals
4 LPs reported flights
3 LPs reported BVLOS flights -
J
BEYOND Flight Hours Rural Urban

88
VLOS

227
= BVLOS w/VO
e 412 = BVLOS w/o VO (0.3 hours in JUN) suburban e
100 373 38.0) -
53% BVLOS Do %3 79% BVLOS other
. . 22,6
16.8 5
flight hours 1227 flight hours
NOV  DEC JAN FEB MAR APR MAY JUN JUL  Total g
Total Flight Hours | 47.8 301 145 226 523 444 534 534 478 3663
Toral Flights 531 338 209 213 646 589 856 832 787 5001 -
Rural u

14 BEYOND R FEYMNRITIEZEL AT
(BERAR: FAA)

Operational Highlights BEVGND

P07 pRoGa CE
25+ Concepts of Operations (CONOPS) across the 3 mission types
More than 8,000 flights conducted

19 Type Certification efforts, mostly through the Durability and Reliability Means of Compliance (D&R

1 Special Airworthiness Certificate — Experimental Category (SAC-EC) received

8 Part 135 Certification efforts
First MoC for Operations Over People, categories 2 and 3 received

Lead Participant received approval to expand visual line-of-sight (VLOS) on-airport operations to a full

airport

15 BEYOND 7T
(BERAR: FAA)
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1]

© B REE AR E

(—) itEEH

IrFI 2 A e AR5 EE (FAA UAS Test Site Program ) JZH FAA
H 2012 SEEEHES) - NSRSt e fE AMAIGRRE e - AR Al
IPP 518 LUK BEYOND &1& fm B i A PRME A BAHERS - AGTEZEH
e DL KA B SEE 5 J L FAA fEBE IG5 - 5 Bl
SSGE A AR Bt ST NGRS - IAS S 2 B AU E T 7% - Hatst
A 7 ke FAA FEEBAMMNES (4055 5 K8 16) - s A S -

S - LI ~ YDA FH R R R AR - o 5 B

}T

m

55 BT Ry E I RER:

% 5 FAA F5E AN

bR ‘BT

AN I EIES CRICE AR S )

Hra Py &N HrEEPH ISR

JLEERHE N JRERPE N R (JLERP R A

MEEEE N R IR BTG 7
TN TR TAREREEAG T /e

BT M BT T IR S B DL e T o A%

e feneN e Jenn B TR BN R

(BRI FAA » AH7cEeE )

North Dakota Department of Commerce (Managed/Operated by: Northern Plains UAS Test Site)

NORTH DAKOTA

Griffiss International Airport (KRME) (\anaged by: Northeast UAS

Hazelton Municipal
Airport (KHCL) Airspace Integration Research

Alliance (NUAIR))

State of Nevada

(Managed and Operated by: University of
Nevada — Reno - Research and Innovation

Reno/Stead

Airport (KRTS) New Mexico State University

NEW MEXICO

Las Cruces International A& M University Corpus Christi
Airport (KLRU)

rmville Regional

University of Alaska Fairbanks Virginia Polytechnic Institute (Managed by: Mid Atlantic

& State University Aviation Partnership (MAAP))

FairbanksInt’l d Operated
Airport (PAFA)

16 FAA fi57E fie \HHIEIS 16
(&I FAA)
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(2) FFEAE

1.

R

NI (UAS Test site) /Z2H—{EEEE L (Main office ) K21
Al (Test range) SHAK - FHEHIEEFR —IHREMFE st )
Z5HA ( Certification of Waiver or Authorization, COA ) » F gz HlEE T2 15
#iE - BREUKIEEANS (FIHOGEESMRITIESE) (2fE 17) - Hik—

5o [FIRFR RO ) R B B ZEESE ) - IRE » IG5 8 H 2 (R
SR A ZIRMFERR ] » DIFIBT S SN EeS (17
AIFETEE 2012 FEHEE) - BB TR 2 2023 4 ZAESSGEH
BAZHEMIR FAA §CER EEEERE - FH/ETERS - WEiid
F A&k

TESETTR

ARG S AT M E S &R - BB RESRE AP
5 FAA ~ 2EIMTZE K240 ~ SR ER S 3L 2 b FEaTaEs » PIandE s
JEREINEE 3 (EAIERGIEIRG 281 T [PP B2 BEYOND 5185 5 JHIEt35 R ol &
REINBUF BRI AL 2 TRt otat & - I AWHEIG ST AR TE S
I WIS RBIES ZBUFRIZE S E S » HIME FAA ZfiE AEBURT
728 PESE (Public Aircraft Operation, PAO) ¥R# » $fTERMEFER » HIfK
& Part 91 ~ Part 107 FFfaE - ST ERAIMTZZ251FSE (Civil Aircraft Operation,
CAO)  FESG IR el L ERATH 7551 - GI4E S JE oo MRS B M
AESHILEIRTT FAA Zest 2 S AIRITE BE R G050 G T = -
=

ARG FEHITHE - (RECE BUNBCRE RHEEER K - [k
AEZE I - S AMYIR ~ ERTEREE - SAEIRATE T 290 - ORI
o~ TETEPERIEES - i AR S A RN G - (EIE R g e
FEEIER - BRI - Adhes  BIEEE - YT - BRI EE
o [EIRF - S PR i AP S SR T ER HE B A RS S (A E 18 -
19) -
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g

DEFINITIONS: 2. TEST SITE

1. TESTRANGE [ =777~7 : 1

Test Range airspace
volume, location, and
operation(s) defined in
FAA Form 7711-1
Certificate Of Waiver
Or Authorization
(COA) or IAW 14 CFR
107

Note: Test Range is not special-use airspace

(% : leral Aviation
vy @ oo
17 FAA F57E fie \HERIEIG T T
(BRPJE: FAA)
PUBLIC AIRCRAFT OPERATIONS

* Governmental Functions:

o Aeronautical Research o Geological Resource Management
*  Airworthiness = Beach Erosion
* Command & Control *  Flood Support
*  Detect and Avoid " .
= Equipage (Sensors) Testing o Flreﬁgh@ng
»  Human Factors = Detection of hot spots on fires
*  Navigation N F%re prev.ention )
*  Noise *  Firefighting operations
o Biological Resource o Search and Rescue
Management *  Missing Persons (student, hiker)

=  Supported access to watercraft for USCG

= Agricultural (crop health) e

= Wildlife Surveys

Federal Aviation
Administration

18 S ABEHIES I TBUF A ZE 25 TEFE N B
(RDRIAR: FAA)

CIVIL AIRCRAFT OPERATIONS

o Research:
= Advanced Air Mobility R&D * Package Delivery R&D Tests
Tests = UAS Traffic Management
= Agriculture R&D (UTM)
= Airworthiness = Weather
= Communications = Other
* Command & Control
*= Counter UAS (Detection) o Community Outreach
= Detect and Avoid (STEM)

= Equipage (Sensors) Testing o Demonstrations
* Human Factors =
* National Critical Infrastructure ~ © Marketing

Inspections R&D Tests o Validation & Verification
= Navigation = Parachute system

Federal Aviation
Administration

19 fE ABEHIEUS T TR M ZE SR TEENE
(EDRIAR: FAA)
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(=) SFERTIE

B2 2022 F 7 H 0 7 ARG IE TR T 7R 3 EIORIT RS
FRITHFATEY 1.5 E/NEF (& 20)  [8 21 23R T FAA fie AHRIEE; 1 B fi
ARG 2 TAREE MR - ROl B RN - DUERIRE R AR
GARNY - SPEEERIE HERAAATR -

RMEIFRIENIEZE  (Recreational Visual-Line-of-Sight )

FAMTRE TR EEA ~ BRI SRR AR - S ABOREIS 1T It P B
Bl TR N EOES ~ f ARG S R ER TG < S
PHFIREENTESE (Commercial Visual-Line-of-Sight )

I PR Rt A A GRS T B AR & Part 107 JERIRS % DURRE - ABELZE
TR PSRRI - TRl g - B ARATE BARRATH S » &
FEER USRI ZRE (Remote ID) Z BURBIAS TR K (k& 22) - DA
Je TRZEFF T EAFEOR | I (Low Altitude Authorization and Notification
Capability, LAANC ) » % 8 37 fie \ AR IEE - i N B AR 75 5 & (UAS
Service Provider, USP)2L S IRATE il Bl = J7 ERF s itiédt] - M A BT
F AR T E AR T T i ARIE SR S ZE I 5 (WfE 23 ~ [8] 24) -

i FREEYMEZE (Commercial Beyond Visual-Line-of-Sight )

APEEE B AR Ry e B (7 BE A M AR (E SRRy R o8 2 i Bmes - BFE PP K
BEYOND 5155 - e /eua /il ~ dLEERHE N RS ALr i AR 28 T
AIAGTES © P& B TR R A RIS MRI TR SAERARE R - DU
NPETRATVE R UTM HYASE N By DhREgss

EiEpgsEEE  (Commercial Cargo)

AP B A MGG S 81 T Part 135 M8 A\ MR8 @ MG > DAY
SR RSN L2508 - ISR AN E S & EE -

IR EE (SoiEZERACiE ) (Passenger Carriage, Advanced Air Mobility )
AR AR SR PRI T ~ Za K EH B bEOR S P B
HAETESE FAA ~ NASA K RECAZHEatE=#E T - A28
TORBY N B AR it Vertiport FEAESE R ~ S ESERIETSEE
AR SR -
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COMPLETE ACTIVITIES

INCOMPLETE ACTIVITIES

. Community Based Organization * Remote ID Rule &

Total Flight Operations - 31,878
Total Flight Hours - 15,534

Test Sites vs Flights (31878) Test Sites vs Flight Hours (15534)
9667 7288

Flights (31878)

THASTSADMINA
Test Sites Test Sites

Dataas of 7/1/2022 Federal Aviation

Administration

20 FAA S NS TR TR SRSt
(ERUICR: FAA)

Contrlbutlon to Integration

Section 333 Operations
Section 44809

* Operations * +« Part 107 Operations « Partnership for Safety Plan = Air Carrier Certifications « Initial Regulatory Path

Operations *  (by exemption) * Identified
SUAS Registration .« Part 137 Agricultural = AR POt PYODIn e e
. . * Integration Pi a
* Security Sensitive Flight Cimi i S 9 b
. Restrictions . Low Altitude Authorization
& & Notification Capability
. (LAANC)

Increased vehicle and operational complexity + increased FAA regulatory oversight

. Fixed Site Facility
Operations Over People/ « Airspace Restrictions «

: * Vertiport
Recreational User Test . At Night Rule

b e Small C AR Regquirements
+ Implementation of . gzﬁ%‘; E)mal’la(l,ls;gso Gl 4
W Specmc UTM Services  + - pe v Certified Aircraft
Process and Requirements Implementation BVLOS Operational Rules Implementation of Sl
. OS Operational Rules eme! . . s .
P . Specific UTM Services * * Automated Flight Deck
« Updated UAS Airworthiness .

eria & Pilot ‘o o .
* Qualifications spGaried AkCIRL + Routine Operations
* BEYOND Program i

Aeronautical Information
Infrastructure

“;JME;E: FAA)

3 Ways Drone Pilots Can Meet Remote ID Rule

Standard Remote Drones With Remote ID Drones Without Remote ID

ID Drones Broadcast Module

o N
o R

Dlone Broadcasts Remote ID - - Drone Broadcasts Remote ID
Info. Via Radio Frequency. Info. Via Radio Frequency.

e.g. Wifi & Bluetooth e.g. Wifi & Bluetooth

Drone Remote Identification Drone Remote Identification FAA-Recognized Identification Area

& 22 Remote ID #&H~ = &
(BERAR: FAA)
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FAA Airspace Data
TFRs
NOTAM:S

Facility Maps

FAN'S UIAS
Data Exchange

el

Drone sers UAS Service Suppliers FAA Air Traflic

23 LAANC {EZ#t&4IRE
(ERIR: FAA)

Burlingame

uto-approval ug to 100ft

C Authorization Request
When & how long?

LAANC Notes:

zations can be made ug to 90

« Fach authorization can be made for up
in duratior: and 10 nautical

ons are only available for

t
reial (Part 1
d

o Al civil twilight operations require anti-
ol sion lightng s ble far at least

24 LAANC FHEERESRE

Authorization Requ

Review Info & Submit to FAA

Harve Prore Nurbzr
Erica Cooley

Fart 107 Kb Part107 zsued Gate
1223344 Apr 22, 2020

About LAANC

. et s Lasedl on e e
nformation on aispsce
il iy, and ot
charze P

Privacy Statement

«  AGREES SUBMIT

CERIIR: Aloft)
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Nome Fhn unter
Erica Cooley
T Nurer

b
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0~ SREE AT B R 25

(—) S Enn B TN RS

1.

SRS
45 e o B T B2 B N 37 K2 (Virginia Polytechnic Institute and State
University ) » DA NS4S JEnn B TORER » g7 1872 4 » ERI&AL
e end )R EE (Blacksburg) » SSfE4ES fEent N EAMtEEA 4 [H17
& o BEMEEGAY 3 EA o ik (CGERTRIEEE) Mt T ek
R FRaT - R 2B R R 62 i -
i fennH TRER e dE » LHDHET ~ B - Z2RESEEAE - H
AR O (EERET © ESENIE el B2 e ~ FsR - BAflqBlata i guaEhs -
NSCRIERERRE ~ pERDe ~ TR ~ HARERAIRETEN: - BREERE - BlE
b (BUEHEERES) - BB -
TERTAER T EE AT LSS » 45 JEnn B TORE A 8 1 — F {E 7e P B B
fir » AREBEHFEHRALGREER " R ERRIEE G ) (Institute
for Critical Technology and Applied Science ) N2 " HURPEFERTZERALE 0 |
(Mid-Atlantic Aviation Partnership » PA N EGFE MAAP 50y ) » HooKPE
G ZHESR B ILE LTI ~ 4PN ~ =4 Ueaail ~ f@fr ol ~ BE
BN ~ FERGIERRIE ~ 45 e a4 fenn NS 8 (B M reH Rl ik -
R BB R L i S B TR 2 &R (Investment
Institute ) » (REHZRILERRIL - $HETES B ~ RUmRFEER i I T
5T 0 M FHGMITEAEE B AR R B E S48 IR
BT BB PrisF AV S 1F - HEEHEEEE M 7E R TR -

25 4 e nn i TR B [
(B PSR ST PR L)
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2.

BRI A

W e e TS MAAP HLy2 4 JEsE M IPP 513 & BEYOND &t
TN > Fe & 42 ZEBHEE Google B (NSE Wing &1F » 7815 FAA %
SEEE—{ Part 135 i A MY P32 T O] 5 [FIRFHLE FAA S AR
52— SHLEFAMBMENTRTE - FlaE AERTEE 25
UTM Je2fista % e R E £ RO 5 OHEERE - %P0
TR AR S RE BT -

(). Z2ZEFEEFE (Safety Case Development )

I AR R E OISR - (RIS AR ARIESE « A MG E RS -
HURIES ~ Biis & FERAE Z — R VIEERE - MAAP A0 sE B EA
By FAA f5€ M ARG5S 2 RE T BLaLEs - SR e e E PRI ER
2 (A&l 26) > DA BhEESE R 2 S AP IE R /5 KBS E & ml (&l 27)
A] 4y Ry VO {ERSE -
A, EERNEEF (Operational Context)
KPS FETFEMmERREAREEEE - WERFEKR - BfEEA
AR ~ #F ABIISREIEE - ARSI A S5 h (E
JoR iz A S 2 4R A I
B. &L (Data Collection)
IZHIPS B E 2 2 RN A R bR it - A T E A - Bk
EFHEER] ~ #ilE - f2p R J7E A EEEMHEGER - BIERT
P& B RS N 2 e S\ 4% e e -
C. ZRZEPIAL (Safety Case)
APE BB B RIS - T AR R LR AT
HERRIEEM S 2 B HZ 2 M DU EE T - LA
MHRASCHE - DR EERRIFAA)ETEE -
D. EEEIEZ FAA Review)
P& B T BT R A FH 55 B PR 2 (2 R sh Bt &g - il
Wl Part 107 7EHERE ~ Part 91 BIFPZEB (exemption) FFFFk ~ #EFE
TESEHES » SO AL A S e SAERRA RN - BIAIEN ) 2458 ~ EHIER
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VT/MAAP Safety Case Process

Operational Context Data Collection

[ Goncept of Risk ] _ R}
Operations A ment Test Testing Safety Case Approval
» Mission » Hazard ID Planning & Demos Compilation Granted If:
b oobJ:'ctltyces ! ¥ ?lgk g::ll?;t\zns » Test/data » Quantitative » Final analysis » All hazards
dgsc;pltig: e Tepchnoloqy requirements data collected of safety are addressed
» Requirements | | » Identify supporting » Scope and > Verify sufficient » Compilation > Acceptable
definition data needed method of test data to support of all data level of safety
» Schedule and mltlgaho‘ns » Completed » Data verifies
Technology resources » Data validates application mitigations
Selection 'T:'fs"::v“:'" all mitigations package are effective
been . \

» Requirements
» Identify tech
» Validate/test tech

saﬂgfactorily Safety case complete
B e when all mitigations
are validated with data

Increasing FAA Involvement
\

2

MID-ATLANTIC
AVIATION PARTNERSHIP

VIRGINIA TECH

26 MAAP fi \iZr 2= flag e imfs
(ERAOR: 4E75 B a0 TS MAAP 1.0, )

Driving Forces for Test Site Evolution

Industry Needs Approvals
+ Higher altitude “Help » Part 107 Waivers
« BVLOS Wanted” + Part 91 Waivers and Exemptions
» Operations Over People » Special Airworthiness Certificates
» Multi-aircraft Control » Type certificates
» Air Carrier Ops » Part 135 Certificates

27 dmE AR SE TR R BEAE RS n Y

(BRI 425 Sl TREE MAAP H0h)
(2). Wt5EEE (Research and Development )
A, dE NHIRATE
(¢ FAA B3 » i \ETRMTE T (UAS Traffic Management, UTM ) »
TR PRI AR AT - TRATE T BB R A AR At S
HETRMUE S AR ZEIFE R BT K - WL » UTM Z HEE

&

32



HEIL—EE L - BATELIFESET] (Interoperability ) HY4:REHG
Z (B 29)  (EfE A - fi \ARELAZERA (R AL - mI e (15
FUERALEN T Al 5eoy TS T &R RE R - Sl B i B i
DUETTHREESMRAT ~ 2B ~ BOHIBLR RS T - 271 fm AP IE
MAAP 0 FrE L 435 JE T8N FAA $5E S A ORI - 7B FAA
Ko NASA FHA T2 HBCRIEM 75T - BlIafm AIRATE B %
4 UTM &t - FAA B1 NASA 1% 2017 F883% UTM #EEXEE
(UTM Transition Team Plan ) » FE[EH#EE) UTM %2 » NASA FER
o BfEAESE e - FAA FRAREBUGECNE - IR F R S i
TEIREE (NSRS ) i UTM Theesr ks 4 {EElaae 154k
( Technical Capability Level, TCL) ([& 29) -
FAA 1% 2016 855 UTM {EZEM#EE (UTM Concept of Operations )
2018 FEHHT 1.0 hiz 5 2019 4FETH 2.0 R » I35 E 6 )71 » FAA i?
2019 FZH FAA faE M AAGUS IS —H UTM SeEetE
(UTM Pilot Program, UPP) » FEE T /FEIFEHE AT (Flight
Intent) A ~ ZEIRAEEEH (UAS Volume Reservation, UVR ) ~ 5EEK
il TCLA {EFE B ML 5 2020 455 —HAGHE RIAERTZL TAE RIS -
AOA Remote ID THEEAELLN E A& ~ e B /R R 2 -
2022 - FAA FIFERIEN UTM S5380HIEET & (UTM Feld Test, UFT) »
SrRIEARLIMNHENSS > DU MAAP A0 (B I ARG & 1E)
HE#T S e INHESEE—E 2019 FREGESE FAA =
HUTM AlsiatE& 2 B AL - ARG H = ERE RS UTM R E - ABE L
T BRI DARARAZ/AOAS ~ R el i 5 2 R B 2 H
i > UK UTM Bt et R & sl e st (181 30 ~ &1 31) »

-
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Ecosystem

@3@ UT™
o

AUTHORIZED
FAA USERS

FIMS

Services &
Processes

uss
NETWORK

GENERAL
PUBLIC

UAS
GOVERNMENT OPERATORS

28 UTM ZEHEZ,
(ERAR: BrEHIEdaE)

Technical Capability Levels (TCL) @’

Risk-based development and test approach

TCL 1 TCL 2 TCL 4

Remote Population Sparse Population Moderate Population Dense Population
Low Traffic Density Low-Mod Traffic Density Moderate Traffic Density High Traffic Density
Rural Applications Rural / Industrial Applications Suburban Applications Urban Applications
Multiple VLOS Operations Multiple BVLOS Operations Mixed Operations Dense BVLOS Operations
Notification-based Tracking and Operational Vehicle to Vehicle Communication Large Scale Contingency

Operations Procedures Public Safety Operations Management

29 UTM e J1Z4k
CERVCR: 45 TE ST AS MAAP )
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Inspection [

30 UTM Z3alsta T2 (L B Y
CERICR: B BAUERE)

UFT Operating Environment

31 UTM Sttt o8 (st
(BRI WA aEsEE )

B. JRCHIEL R
TEEHT B3 2% ( Detect-and-avoid, DAA ) J71f » 43 B ool TR &
MAAP FULEAHIEESE DAA g 8855 - CfEREaEs i - HH
THELRHE - AN ZPOINEEEA DAA BEEERY - S
BRI ity S e 1B -

C. fm AtiEE
REARR UTM Ry MESE 2 iR oK - HE & R B A
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3).

TeHERE A S AT RS - (S R PEERAR E - 4G/5G FERlT -
NBEZE(EE

By tfeEhdm A% ABE E22/E2£ (Operation over People, OOP) » 4E& 2
CHETOREE MAAP Fu Bz NS GE AV 18250 (Center for
Injury Biomechanics ) &1F » sHd & HEE 2 fiE A - fEA[EHEERFG
J& R RS G S 2 i - HE R P e Al s R rTHR A A
B8 FAA fHBEIASRZS (& 32) -

SEIN NI

CERIACR: 4575 BT T MAAP H10))

JHELESEE (Test and Evaluation )
A, M TR BN RS

HAT FAA EFA%=2H 55 BEPL /N A S8 2 Efisess - 070
2022 Rz EE S — Rl A 2 RIURRERET ] - MAAP BLZESE FLE{F

B ARGz iat ~ RS - SEERHEFIEE RIS 3 > Tl
HURAH R #85E -

ANEGE R bl

EAESEIYNG Sl NN g E =Yg SRR T e e SR RN <
R~ SBEYRAERE - NIRRT TR AL - SRt AR B
SRS BN ER 2= (RS 2 R\ b i | Bl s B i 25 (18] 33 ~ [ 40) -
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Analysis

Impact Energy vs Impact Speed

459.3

B I I I I
0 -

Tes lSp ed (Relative MPH]

MID-ATLANTIC
AVIMII]N PARTN ERSHIP

33 d AP B 5 st

(AR 45 el LA MAAP )

C. SRRt
MAAP HupBEFE TR - FE SRS AR E BB P A V) & TERR A
SEUARIERETERIE - O FAA SHMEEMESHZAY
(BVLOS Advisory and Rulemaking Committees, BVLOS ARC) ~ ZE[E#+
HHRIER B 0 & (ASTM) S BE AL -

D.  JECHIEL R A A
B NASA &1 FEgae e A tra 25 2 A R RO (NASA Radar on
Autonomous Aircraft to Verify ICAROUS Navigation, RAAVIN) (&l 34) :
DL Re 1 T 25 28 ¢ [% 57 ffr ( NASA Ground Based Detect and Avoid,
GBDAA) ([& 35) -

-

] 34 4 A R R — #@;Awmﬁﬁu@ﬁ%ﬁm

(ERIHOR: 45 fE SR T A5 MAAP H10) ) ( FERIACE: 4w JEEEHE T AEE MAAP 1.0 )
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3. HIEEREE M BT

(1). Kentland 7585855
e oo B ORI B S EERE - HEA 2 M ERse 5t St - Horp
BFEAGHEEE 1,800 LEA (49 7.3 FI7AH ) Z Kentland TRITEERY; » #E
HERCASEREY 20 s efe - R Raa Rt L Bt - svA ek
Fe 300 FR (8990 AR ‘2B - kiR e A OREERES -

(2). Drone Park EfEfHIER S
P4 JEmn B ToRERARTREE A Drone Park HEAHERE - RE4Y 300 32
RO(EI90 AR~ JE 120 38R (4936 AR ~ =i 85 iR (8926 8
RO R BE RIVAGIRE BAEEH 5 FERRE PAAIEE A 2 AH B 22 35K
PR > IR S AR % 1) B AU 2 Zr e ISR © PRI Seat S
LISN » ARG i ez A B A B SR (A

36 Kentland # Atz 5515
(ERAR: 485 /e antE T MAAP Hugy)
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37 Drone Park EfEHIER IS
(RICTE: 45 R T T A MAAP 1.0

(3). fTEhfEZETL

Fy R FE A ICHEE TR K » MAAP #ATTEIEZEF 0 (Mobile
Operations Command Center ) 1 [ » & pH i EE N3 228500 A (E LR -
6 3 B ARSI RS - DUER A B 80 e E A s
( Automatic Dependent Surveillance - Broadcast, ADS-B) RFEH2ULES ~ &
GBS - B A3 R BRSO ROIEAST Rt 1 8 2 S 4R
FERATEN 1 K REME » AT SR S UG I e AR S S B R F (A -

4).  ECHI B S i B B R

MAAP #772675 UTM ~ Remote ID I BCHIEL R EAHRRETES > Ryfilnade
NS 7 IRIRRNHIBE ST > i 20 A I 5 222 S et > B R
FEAME A TS TE R R AR ER i -
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39 I R 40 AN SGE
Hig=

4. IPP 513 & BEYOND sTa#EEh4CER
4 JEREME TR 281 IPP 81 BEYOND 5152 HHHE - BEAYImE -
FEREROHE A A B SEE AR — A (40lE] 41) -
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Package Delivery Linear Infrastructure Inspection Post-Event Damage Assessment

4] 45 fE s KB IPP K BEYOND 515t A
(hHACR: 45 ETER T A MAAP 1))
(D). Prmidix
Wing JF 5 Google X 518 NHEZEZ— > 2018 £ 5 Alphabet ££E Y&
ILNE o AR BIEE] PP B AT 0 A E SRS R AR SRR
B S A T i AU eSS R S e i TR E RS
TREITHE AT  HIGELERES - EFEM AR BN  WIHITRITRIE -
UTM R etz Basg - #E 2022 £ 9 A » A FE RN EREHEE 25

BERIITER - B2 PP 513 > Wing 7 2019 FEHU{S FAA #3435
R Part 135 M AMEYR S EETA] (A0E 42) »

42 Wing I fF2
(FPRPICH: 4E5 BT T A MAAP L)
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(). FpE A
FERSBE S AR T 1 > 4 e nd B TORER B E i 8 (I ERE Dominion
Energy &1F » EITHEL - B - DINEREERZKR - ZAH B
dwAmess 11 [ > 2022 48 7 H > ZAEHYES e TRER ~ A
JigrE Skydio 4HECHIERR - JE1S FAA FFrlfEe3E 7 (ENET TR IES M
& im e - HEER H U E B A ABhEdE (206 43) -

Bk

43 Dominion Energy s #fm{E3E
(ERIRR: 4 ETni TRE MAAP )
(3). KFBEEFHE
State Farm J& &G A RBENM EBEIMrB AT Z — » ZAFHEES
B TPP B4 BEYOND gt » 8 F i AP K E Bk U S YRR E4E
LRI AL - A APEE S0 ] A {55 B & R Y /B B A W
FIETTHBARHEEE (A0kE 44 ) -

44 State Farm $$IERFETESE
(BERAR: 45 EnniE T RE MAAP F0y)
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5. Wing &AL

AL MAAP HUL%HE - &H FAA NBEHSE) Wing EEEM
(Wing Nest ) » i1 FAA 2557 IPP ¥4 BEYOND =+E&4%E; - 81 A 2845

MAAP HFU0E{THR Tombo Jones 4E4E ~ BI#A{TH John Coggin 4G4E ~
BEYOND &+254%# Christine Tysor Z+: ~ {E2£4H Christopher Stewart 4t
4 5 FAA it A% &3\ 2 Lorrie Fussell 224 ~ Anthony Ports 44 5 Wing
7N\ H] Matt Blanks 54 ~ Koree Dusenbury 554E55 A o
Wing ‘& S A 4t 25 JE nn B TR B P AE 3 SR G2 g 0 2 me LT =2
Hres (Christiansburg ) » ATCIEGEY 2 EA - [E 46 Fy Wing &3~ fBs#uE
LIPS A E - Wing BEEILHETYIRRE » IERERTE R R
JRA > TS5 SR e i 2 & s (4 Jean -2 e S AR
) B BELREN > AHLZEGHETRAEEES - ERAUREK
ArRFE Wing MBI ZEREERIE mEERIER b [mRZIHE

EJJBIAIRE L RN E BN R — -

piviing

45 2% Wing Nest E&itt,
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Wake Forest
McCoy
Kentland Farm

Prices Forke

arrott

Belspring

Centerville Belview

i S
#Fairlawn 2 Church of God.of V
& : A 3
NG LT
M

“Radford =
A .:Plum Creek

46 Wing k75 #u &

HI7Y Wing Hy& AU RERAE N U st & e 1T 5 AR A2 - Ry
RIFEZ S - [RRIRGEEE RIS TR - (i RIS AR
M A8 G E s R S/E 8 | WA B AT 2RI TERICERD
o R E TR TAHRIRAS > (R ~ B FNRE L
T [FlE - B BERCE — BN ShRe 2 KPS s 88l (L IERE % B
e o EEA RS A o DR R BALSEE - Wing fE AMEAIER
FEREE#RE (Fixed Wing VTOL) » 454 % hes i il E gkt - 9
REUE SR TRA TS00RE DA e B by o EAC I (B ES ([E 47 ~ [B 48) -

47 Wlng /\\\AT)&
(ERIFIE: Wing)
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- i \
48 Wing #5aa

FEE ARG > Wing JABI—fSNASESE - f2{IEFSPUREZE] (On-demand )
M o HUBEE DT HIERESU N ER - Bl Wing XEEIT - HATRE
HEETREAY R LA DUEES ~ BEEREZ BE MG - BYAE - KELT b
R Wing 2t 2 EaN - —HEZETH - ABHEEEEN
HHEY) - f#EERS N 288 - RMTEHEER e - BE
&l T - WHERHIER - FEERETINE - 2EREERT > HxE
EERE AR - (EF T EE - AR i A & 2 E g o Y Wing
EJERS Part 135 EHEETH] - HATAERSEIESE - [FIRFR 2 AT 2 20 A4 A
PRIR LIRS - S AIREIT R CERIEE - — ESEHRI a8 e > A
AR eI E R
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49 Wing & H#HEH L N B8

Wing HT#E—E AERATEH 240 - 7] RIRF B HERT T o AL
B MHEEER - WA ADS-B &R ~ HREER & - DU BTG fRdr
BRe el T2 EHRIRG R N EARITES(ESR 1B - teElR(Es 22 -
Wing [AFF2 FAALAANC stE& 2Bl 2 — » 1548 OpenSky FHEEH
230 PRI AR ABREE AT A T T 22 3 ~ TS EIIRFIE &R
TTEEET AT HES > PRIZEIDASN - IR U MR a] (s -

& 50 Wing TR TR AR 1
(BRE: Wing)
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OpenSky - App for Drone Flyers
Find where you can fly
Wing Aviation LLC

*kkkx 4128 Ratings

Screenshots iphone iPad

Empowering See Where You Plan Your Flight Get Fast Airspace
Everyone to safely Can Fly Your Drone Authorizations
access the sky (LAANC)

51 OpenSky JE2=(

(BFIHJE: Wing © Apple App store)
IPP & BEYOND FtEMEZHME Y — » Bl EE A RE A SAE e - 8
Y s Wing 8145 Bl T RESE > 1 2020 45 11 AIEsC B R TRIG
A e —EEE AR E RS E S E TR G E - SHE R
REITZ 58 BT ERRAE R B EEE R - B e AR Ay IR S R
By 87 sREH YIRS ~ 572 89 AR EE AR 5 Bhoh
B4y 87 R G A i IE TR RS aB A i A TE E -

.

Likea
. moderate

amount

Has given me
much more
posilive opinions
Has given me
W omewhat more

positive op nions Likea

(+) . ittle
Hasn't changed my (o]

perception at all

58%

vcponod that

their opinion of like the idea of Nethﬂ like
skeedaliary as given i clne delivery ordisike
el . somewhat more Dislik
negative opiniors . Z ;ltI:
Has given me o
- much more . Dul:ie a
negative oginiors xé;r’:tc
. Dislike 2
great deal
Have already - Mucp more
. used it positively
i ‘ . Somewhat more
. Highly likely positively
8 g /o . Somewhat (4) Neither mere
likely (] positively or
would use . mare negatively
the service like drones for package
. Someawhat delivery as much or Somewhat mere
unlikely morethar for other - i
applications hegatively
- NoL at . Much more
all likely negatively
No opinion

52 Wing &R &E45R
RO 4 E T A
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(7)) dREEHRA A2
L BfrfEs T
JE-REEA N (LA fEfEIER) B IPP &z BEYOND FfE& 2 BlE X 2 — >
FHEZ N B S A R st B BT B AL - AEBRGES BB TR K FAA
ARSI AES o BMERINETHIE 257 5 Fg RN S
finze4l (North Carolina Department of Transportation, Division of Aviation ) °
RIEZWEZSNEEING LR =g L
Ab-RAEGE A T2 A = AL Z N E T R ATEEE A (Raleigh) Z &%
F- 22 A5 (Raleigh-Durham International Airport, RDU ) » 2% 1485 By
AERINE RS - sz tGATERIE A Y AL -RMNILES - EREEER] - 1%
( Durham ) Kz # & 1l ( Chapel Hill ) S5t > A+ 57¢ K2 ( Duke
University ) ~ J5-RJNIZAEE (North Carolina State University ) ~ bR AE 2
111538 (University of North Carolina, Chapel Hill ) Z£H1%4KEE » EHE
il ARCFEREY SR > SRt =R EE (Research Triangle
Park ) » Fy S50 0 A2 B A SRR L —
LR Z iz e Ry o - A s AE 1903 SR AL-RIN/INESESE
N E KRB SIRIT > 247 Firstin Flight” FEaEAERZINPUEE T 5. 5 B
I IS BIAZE A SR A e - R & SR i APRRIRTTER] - H R R
BRI e TH - IRBIERINEUST 2021 F4tet @ iz EE A ILRINA]
5 610 (EETT A - BliEHE S 37 S E LIFE - 150 B Tl A ALL
Je 25 {BETTHL -

o Hvin | 1T
Al

[ 53 :ltw%é‘éﬁizﬁilﬂl ST A E B 54 FERLIL- RN E AT 22 40
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JREGE L R UUEERT - BRI E - AR - flEEEH
JE& SOINBURTHEE TR » 32 )N HEARIZE Beecheraft King Air #84Y » —Z8{ft(E
JHEUF AT IR~ — AR THIZER R (18 55) -

&l 55 JL-RER A4 N B BT AR S

2. IPP Jz BEYOND giEE fBh4L s
AXFGIERINER AT AR GRE T B A EEATEILRMN
AE T - HER - B R AR E B - g AR
AFEILR 2SS Riley Beaman 4= ~ BEYOND FE&E&FE A Basil Yap 7t
4 ~ Joseph Block Se4E%E A » 7y S2ak INHEEh I AMEIE ] 2 8885 - JL-RIN
I NI ) o o N IEUAT 28 S0 A AP N IE R » DAL FAA RER
(B A PP 2 BEYOND &1 (s 73

(D). fEAMATEIEMN
FEdE ANMEANTSIER 1 - EEAPRHIZ G « SEIES ROEinRRELt
AT EN - 2018 F(Fhai fmitrmifE (Hurricane Florence ) {5 » A MG
RN B FE R NBEE R PR S 4T 8% - B RGZ N EE RHRER » AR /K
B ~ e - AERE TR 50 T4 ~ 8 240 (RETTIRL - BiL
RINBURTEE & 15 E fiE AREIRR - STHEE 260 ZORITERS - A A
TRAVE T 248 - — B SFmeR - TLRIRE A RTE BRI 3,
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W SEIRTETY - IEHHRE B R IS KIS - DA RNE
R A A K - AHEE SRR A - B AR PG AR
TRATE B RS BN A R > BRI SEEREFAM (Dashboard ) iz B[R B
B (EEUR ~ HHEAF R (5 AR ARG B SE S (& 56 ~ 8l 57) -

Hurricane Florence Response

« NCDOT Led 15 UAS Teams

» Over 260 missions flown

» Over 8,000 videos/photos
uploaded to statewide map

* Over 45 live streaming events

« >515 Gigabytes of Video and
Photo taken

» Coordinated response with zero
incidents

56 48 NS (75 2 fw i e, S 25 e
(ORI JE- M)

UAS Mission Workflow/Process

ZZCItIZENS s
ther depa Ftmentes Dashboard,

hon Content Retrieval :_5 y;'

Business Units

Stakeholders

Reports, Mapping

22

[l 57 S NPT b2 e < 35 FE SR (RS AR
(R At EH)
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FEiEmE R S M T T - JCRINEDZ A AR R AR ~ sthE
A~ SRS ~ TE RSN~ AR AR - e AR T > dE
FINFA 13,500 BERERE - RS A b i aR R & AT B -
PRI bt J B 2 Bl A RS Skydio & {F > 1A 2020 SEHE4S FAA 1REESR
TESEETH] > (EEE AP ATAERGT  ~ fERE - R F R A EHEH
WA BHEITIERE - 1B Skydio AEIHM > FIEANHHE GPS sHEEENL
o ETEERTEE - HiEZHH GBS B SN SR e KR
RN BTRR B AF SRR > DU AR I SE B PR RS IR - H A
NEA G ERRA LR 70 R e 5 2 8 - wihie
THER R R 28 ~ KRN e Ze et (40l 59 ~ 8 60) ©

Transportation Infrastructure Inspection

STATEWIDE IN NC

i\

58 JbA M A i B A A EE
(ORI It M)

59 fiE AP EES ME 2 A A
ERACH: IR © Skydio)
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[ 60 ﬂ)\f%%ﬁﬁﬁ%*’g‘*ﬂm?ﬁﬂ’ﬁ)\ NEE
FORIACR: AL-RABHS ; Skydio)

(2). IPP & BEYOND &

AE-RINFE IPP K BEYOND stEH » BT 5= A Ay Y )im roe
BRG] AR 5 ERHEEL - 4 R R RS o EXE AR
Bk %o 80 HHGRZEHERE - @S EILRIN IPP K
BEYOND 12 » UPS Flight Forward 7 2019 % A4 Wing 1856 521
15 Part 135 &5 ] 2 fiE \HEVIRSETR 5 2022 - 7 H > Zipline S Part
135 #FH] 5 2022 5 9 H » 81 UPS Flight Forward & {EHY Matternet i A f#%/%
&) Biig e —Em AEIENES (Type Certification) » A AL-RMTE
I NP SRR ZE AR (B 61) -

Je-RAEFEL Y IPP 5135 & BEYOND H3 S AR SRR Blps S il 2 e
H A% E 1h B 25 s B B B sB A BRA 03 0] > A2 71 - B
Part 107 EMER R » BIAOREIIESE - TEESMRTT ~ ZIEHES S FEIF > &
FRHH 8 28 Part 135 B r] - Hrf 2 HOUEA  TEM AKASTH » &
4 BIPpaE  ERS e ER E S - 1 ZEEEME - B AT UPS £ Zipline E1HY
15 Part 135 ‘&7 A] » AT RGHEI TR - AR S I AR
Flytrex 2 Volansi HIJ[S7E Part 135 FHEEFEES > H AT Part 107 7EHER 2 52X
Bl o BRGNS - RIL-RERRED 2020 4T > N IPP sHEET
HAE 12,000 THRITAERS > HPBEEYIREBGLLEBE 32 94 - KRS
15 UPS Flight Forward ~ Flytrex & Zipline FA bR 2 & EEH » sRBH407% -

\

52



LEADING THE WAY

FAA UAS Integration Pilot Program
WakeMed &9
m%in @ / WakeMed Heath & Hospitals

X Wake Forest”
Baptist Health

zipline
Walmart
B NOVANT g - VOLANSI
m HEALTH = g €% MERCK
UNMANNED ~LYTR=X .
Locations of routine drone package delivery operations. VIDANT HEALTH

61 JLR M AR U A
(EERIACH: b

3. UPS Flight Forward &= 8 E

UPS Flight Forward (f&f@ UPS FF) £y UPS £ 2@ AlHT i AR THK
BYpisiany s - Br T H RS ey N AYIRERSS - BT
ONE] LB 22 XS iR R Beta Technologies & /ERH S8 A B B{LE HTR
{T#EVE - AI S B RS B 7185 2 [ 5 2 A IR AR A
I EEECE B R L AR A R R -

H A UPS FF {EIL-RINIEA 2 R At - RSN Winston-Salem HY
e B M 5 UPS FF £ Wake Forest Baptist Health Medical Center B$f¢ 24 &
{E » NS B <~ AT R R i ~ f e R B % - BRIEE P ~
& E R TS - HATHA = RESER - BEEE Y 1.4 B E 500 AR
ZHE > RMTEE RS 300 LR - FHEY 16 PEERE] (A& 62) -

UPS FF ZHERERML Y& AR Z AR EG R R ZE M > B Wing BRAE ;T #
FERF AR > REESSRIE T > 5% Eiake T 5 H i BiEss
HINFREERLE € - I e AT /8 E PR BEE i - friEfthm N 87 -
UPS FF £RF > f A%y 25 B rS Matternet > M2 #EICEUS FAA 1588
7 2FEE—ERARIFEF ] (R FAA A RIUER 4 Bl Z5EsEeEt
BOHEETREE LY 14 A7 ATEREY 4.4 A F 0 RFT 20 2B (AlE 63)
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63 UPS Flight Forward it A f#
(ERICIR: B MNEEHES  UPS Flight Forward)

Flytrex 238 Z& {5

Flytrex FsDAESIHE AERRRS - SRt \ARHRERG 240 - 180 S 2 By
FEEHEgRE Causey Aviation » HAITJRHEZ A EHEH Part 135 /& 5 A HH
&8 ° HA Flytrex fEAL-RINIA 4 prra i@ w2t - thah - FEENIRNA A
" AR EEGALFA Holly Springs 27 & i# L o

Flytrex HRi{#HAE Part 107 ARG ZVEHE » RIS 2 R HIAHE Wing ~
UPS FF ~ Zipline L HUfS Part 135 Zps#c % » B4EAR S &E (EFR B i
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PHEEA ~ BEARE(E - ZHECE H & 85 - (L0 Holly Springs 2 &84k
o BB ER Ry 1 E - 7Y 2022 FEEC FAA BF ARy 2 3258 - (KI5
%N FEERE - P Holly Springs A1 - 1 7 ELEGEI Y AT ARESY 2,400 BFREE
25 BTG4 1 P 5 E (18 64) - Flytrex £ 5# 26 nIHFE BHHIDL Wing
AYBENRE IR - R ER ~ FEE K H b » 81 Wing R 7R Ry -

Flytrex iR @ EHECE R IEYITON > AEREEEER - BETERRH
FHANEEFNERFTIERE 65) © H Flytrex IR AHLFRZE FIFE -

e\ W& 3 2 Tt
\ . : » . d sl
. & - g e
{ .t - wvle ‘..
EXAMPLE OF A\ % o
<3 - 3 MILES
.

SMINGTES —

OUTREACH Y. ’

Within 1 miles:

Single family: 2,476

Total dwellings: 2,603
DEUVEW'S(ATILO_N

Within 2 miles: . ” )

Single family: 9900 2 N B el

Total dwellings: 10,394 Y

Within 3 miles:

Single family: 16,641
Total dwellings: 17,360

16,641 FAMILIES IN SERVICEABLE AREA

64 Flytrex ‘& 48 i [&]
(BRIEIR: Flytrex)

65 Flytrex ‘& #H
(BRI Flytrex)
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EfEAPEEET T > Flytrex fiEAMSERHI 23R 6 Hlkat > R = HA L
Wing SRARESS m#EG0 TIEABRAR SRR ARGt 2 &8
I APORITZEHIR - &8 NTREF TR MEYLE (18 66 - E 67) -
Flytrex /BRI LIEEE - EAM R EA R ERE > WHE

g A EE ~ SRIEE T AT RGN e AR RS
HRE A RS R Flytrex Z AREHEFRFEHAEE ([ 68) -

66 Flytrex £ A% mHMEZE

(ERHR: Flytrex)

155 TO ORDER'
A SKY DELIVEIIV

67 Flytrex A AL EIEZE 68 Flytrex EHE &
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5. Zipline =iEZ
(1). db-FM e ELH,

Zipline FsEPEAE NP SchEsE & 2 — > H 2016 FHEEIRMNE 2R 1A
A5 ) A A AR 2 S B Y i bt - A SR 5 o [ s S e 2 TR
B - A KRR - BHAHEEBIFAILRN ~ flE N Rt ==
AR > H AT A E T HUS FAA Part 135 2857 0] » REEE =SS
AlZ e ([ 69)

Zipline FXAb-RINZ & @AM Kannapolis » &A1&y 5 #A - it
Zipline ELHU{S Part 135 5Fr] - HpssiiE Al 2 50 25 - &M 2 I0-R56
— R GEE&FF - Zipline FYIL-RHEHEZ BBt = 5 B8 S5 ] i 2k - B
Novant Health, Cardinal Health, and MagellanRx Health ZEE&E 248 & F - 28 2%
B o S R R R R ([ 70) -

Zipline Z kA E B EE - NILEEAM NI ERA YR E
Huly - HNEZ A EI R IR (i i T B SE Y 2k - LR
B Yy o Bt A RO 2 it « et B S SRR R
it - BARAIIEE

)

Zipline serves tens of millions of people all around the world

Rwanda Nigeria Kenya North Carolina, USA

e ' ' Utah, USA

Japan i Céte d'lvoire Arkansas, USA

zipline Zipine Internationsl . Al ights reserved
NOTE: Maps not to scale

69 Zipline 4Bk &
(ERPIIR: Zipline)
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SERVICE RANGE
50 MILES )

Kannapolis Albemarle

o
Charlotte

o

o Gaffney

70 Zipline JbFAR S & [E]
(&I Zipline)

Zipline  fi NPETR AT EBMEET - SRATSESHEER - fiifeAlE% > Bk
ZefelEE (B 71) - EREEAHEMHE - @ RZES > To#EE
FENTH S FRATH I RIERERIT - AOBEREZ R ERHEELSE
BRI A\ O S 2 B (ESE - Zipline AF] A BRI EZE RS ERE
Al 2 (EMS EARAVERENA - 0 HRHEAEA [F R SRR AR A B s T Bl
MHRARH -

How it works

1

Aircraft is packed and launcher accelerates Aircraft navigates and flies Aircraft descends, drops A cable catches the
the aircraft to 70 mph in 0.3 secs itself to the drop location the package, and returns aircraft’s tail
zipline Zitne roprtay s confideni.© 2022 Zploe ermatont i Alright esoned. 5

71 Zipline {EZ 72
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(ERIHIE: Zipline)

”‘z/ 5
b ,4’

72 24 Zipline Jb-R& A

73 Zipline #ETRIEE
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(2). Zipline 48/\ 5]

ARRKAERFER Zipline (LRI 88NE] R TR © Zipline JAE
BANFEIB T E A - P EFEEE A - b4 A RIS BAL - Zipline
FIT(SE 2 i A A% ~ MH BRREAG 2200 R B0 70 B RS it s 1 S st A e i 1%
MR B R EREL o ZAF R R B B AR T %
WEHEETE - BEETE - VIRERE  RAUERRE » AR
i AT E B B B4 B S g (& 74) - A0 B Zipline &

HEUEAT 2K - A S LAY S SR 2 fEERAR - H]
BRI ke AR BT oK -

Zipline FAFRERIHRL A =] H ARSI o3 By DU =38

A, PEZBUNZETLRTIER ¢ Zipline #EZBUNZSEE > sz AR AR EHE
B HAT M R DU AT -

B. HIRMIMPFESIEPITE © Zipline FIRHMESIFEER » REME
el - RAFIRREERY - HRRE M SHIAE T -

C. BRPRJTZEEH © Zipline SBERHEEAG - B S HE A « BRI - DLK
TR EIR > HREEEREEREE - Zipline RERE)
P > HATH AT SRS AT -

Zipline’s technology stack is more than a vehicle

Ordering interfaces

Logistics data systems integration

Airspace management tools for regulators

Piloting tools for managing a large fleet of drones
Perception systems to avoid aircraft and ground obstacles
Flight software that handles all in-flight problems in real time
Aerial vehicle (“the drone”)

Automated pre-flight checks of all critical flight systems
Maintenance management and tracking

Cl/CD with automated HITL, SITL and Test Flight Layers
Airspace architecture

A LAAAL

zipline ey i GO, P22 TR VRSO W R U e,

74 Zipline f8 AP TTZE
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75 Zipline 48\ H]

(=) HEREIZERZE TR

FEREE (Purdue University ) IZFAETHEZZ4M I West Lafayette - Ay3EEI%1
KRB Z —» BB TR AR » HRfzE Rz 2RI HE -
AR T FEFE L R ZE K28 THEEEFE ((School of Aeronautics and
Astronautics ) FiZ% Z45 %5450 (Center for Integrated Systems in Aerospace )
F#7 A Daniel DeLaurentis 25#% 5 AR EZE - RERZ L2 B HE
THERF - LRI E RS E » BRI K22 TR L) -
55 5 i 2 B i Bl 3 22 e ( School of Aviation and Transportation
Technology ) * FZENEEMEEHB AL » BIEMZERITEIIS - RE5E
P B B e S > NG S KBRS (Purdue University Airport )
FRALERARATHINGR o 5 AR ERRIZE R 22 TAR el NS N 3% A i A
BAFZEHE Ly (Purdue UAS Research and Test Facility )

KRS EREENZERZE TR - SO e AT 3 i -
N B BRI B R i AR o AR A AESE TN © WS AR 7%
AERHL - T AERZ OGRS RE B -
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[E] 76 BT REAMUAR SR A= A

iz S G O FEMTE T M A IER ARG TR TTE - AEEEEE - )
R R PPN ZE R 2 TAZRE - T SRR e 2 2l
SHIE, > IERS NASA fHEESEENISE o Secure and Safe Assured Autonomy HF
FeETEE BB (Digital Twin) BEREURESFEAEE HX > H

F{sEIR i 22 TR A AR ARG, ~ TR = e Sea T Bilass T0F > R
R Ky sE M » Operations Limits for Advanced Air Mobility Missions iFZEs 12
ARG N IR ~ FRERES - RS - RRSMEREFERZE » A
s R e R 22 i TSRS R A Rk A (] 78 ~ [ 79)

Research Methodology - Systems Engineering Models

Syslerns El'lgil'le'eril'lg models - Made| Based Systems Enginesring —1—
provide consistent context and e~ — d;
input for more detailed design | "“'“L" = e "iﬂ

L pe . C el External = = S closed fom
and verification activities in HMINM’*J SO - o
other domains, which can also L == ':, o=
be model-based - = '_—__'h—:: — Pt m:ﬂmr

f";';w"?h“;.“h - ‘ = - 5

In all disciplines, including = —-—' = ] o O
Sylstems Englnee?rlqg. there ""‘;;:‘m ol [s‘;;';' Antyais odela
exist both descriptive and

analytical models
Linkaga

JEDPURDUE s | 3m| (| | fem
UNIVERSITY sirenastizs L Dasign Drosign 0 pesign [ Testing

77 Secure and Safe Assured Autonomy &+
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AAM Vertiport Location Impacts

wChicago wilalas

Small Madum Lange:

Key Observations

= #Trips increase with the number of
vertiports; seems to follow a non-
linear relationship ) 1000

= ‘ertiport siting plays a significant role "o

= Trips concentrated around the 7
vertiport locations, as seen earlier |

= Ohserved a large number of trips =1 s 3
concentrated at some of the | ’— :

vertiports, even with high-cost launch | ]
SeEnana

EPURDUE sl aaics | ==

UNIVERSITY s s | 1o

78 Operations Limits for Advanced Air Mobility Missions 5155

L PRI AEBTOAE O AL RGN - B — i R
2 PO R R ZE TS - FRZRHERI T LAESN » JREL

-

HAER T ARV TE - s O E 2 SR &
& 30 BER 5 A 2R ENEERIEELHE - TITEREGER (Mixed
-Reality ) ERERZAGAT5HEE GPS ~ BEE ~ ADS-B J LiDAR “FERHIFL AT -

&% Ul H AT S B e K2R geat 3 - 1 S LS TE M I i R el

st - JEFHH SRS E A AR e A\ SR - AR ER RS
VL= RARER LU i B A 2B -

PURT (Purdue UAS Research and Test Facility)

" | The largestindoor motion capture facility in the world. Housed at Hanger 4, Purdue University Airport.

[ 79 AR AT AR 0
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Facility Capabilities

Research

B WORLD’S LARGEST indoor motion capture
facility, 20,000 sg ft. 30 ft ceiling

Support for large and fast moving
vehicles such as fixed-wing aircraft

Recreation of large environments
B Motion capture tracks rigid bodies with active

or passive markers and enables:

R LR L ”‘““M‘ LTV

Mixed-reality environments r‘llmumw Mh‘ ‘“P““W : ‘”"F.” M“Nnk"m“t ‘mh"ﬂ'
Sensor-emulation: GPS, ultra-sonic, &! ; ‘ .'

ADS-B, LIDAR, ToF, camera, etc. % ﬁga‘\ 7

Real-time feedback of position for AN I\ ‘ |I’

closed-loop control / i [N DN

Ground truth: Provides mm accurate
position and 0.1 deg attitude for
typical UAS

E PURDUE | sctootot eronautics

UNIVERSITY and Astronautics

80 L AR MG T

(ERR: %K Z Dr. James Goppert, #1-)

Concept of Operations (CONOPS)

B AFRL collaboration with SWE Team Tech

m  Firefighters or other rescue personnel deploy
drone.

®m  The drone is piloted through an entrance to
the building.

B Rtabmap starts mapping the environment
with relative locations of heat sources.

®  Thedrone returns to the rescue team and the
map is used to expedite rescue attempts.

®  FLIRthermal camera

® 3D Depth camera

B SLAM, ROS, Intel UP Board

Perscn, & Marco Belio, R M. (2021, June 25) Nearly 100 peopie missing as oceantront Miami Area
Bunaing coflapses. Reuters. Retrieved March 10, 2022, from

hittps.iwiy fesrlers comwordushuge emergency operation under way aler bulding colapse miami 202
1-06-24¢

[l 81 A A AN EIE R SR = AR (B

(BRI &% K22 Dr. James Goppert,f#i+-)
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i~ XESGREZETRERRSES

() R

ficiB NASA EF - JefZs shagim(Advanced Air Mobility, DA N ifE AAM) > {4
e EH L ~ BEMEZ W BRI TER R AR B - 5 A ST R R EE
o2 BRI RS < 5 EAEER T B I 2 N B e o Sz o

AiE(Advanced Air Mobility) #A7 Ry AR AR Z2 6 FEapth e s — » ZEIMGE
Ay 2022 FEgE LTS A L H A ZE (Advanced Air Mobility
Coordination and Leadership Act) » 5K HsfFS i 5 B 17 B8 5 & TAE/ N HE B
AAM #8# > FAA BRI HEZE A0 il EEs0Z2 B & (Advanced Aviation Advisory
Committee) » WiHT NASA F&E AAM Fflahfd RARLE T - 1EEE PSS - &
FEEON ~ A REEIE TR A e 22 s 7T - ARSI
PN R B 5 A o 1S i B i 9T R0 E W Future of Aviation BHST & » DL
Community Air Mobility Initiative (CAMD E## Advanced Air Mobility 101 W)
MHEEEN - SR NHEE) e 2E th A 2 255 -

(2) (EERIR B TR A

KR FAA TEFR » AAM Bl se 2 41 - & S JEE T ~ 20 ~ PR FIESE
B 2R E - BV ey - YR - AR TIRBER R - A
Wing B UPS Z5/ N A\ BT 5T e AAM JERI BB Z — » AT 4l o0 otk
28223 (Urban Air Mobility » UAM ) » DLR &Ik 25 283 (Regional Air
Mobility » RAM) » RAM Rk Z5 X016 KRR - NASA $EH 26 H pra e
5,000 {EMEFER %S - HREANTZE IR 4 AT LU I [~ B 5 2 -
S5 RAM A5 R fR T 2B AT e (A 5 2 221 - NASA K AAM 77 sl
REBFEAL - GFEEHE - AHHG ~ YIRS I SR E VU AT - H AR =2
U8 H 2 FE ) R ik i - A ZE BB FE AR R ~ dmn P2y ~ Sl i S
EE =AMz BEMiEEESENZEEERE AAM - HERGREE
155 5 MBS IIRE R AN a2 Z BT - Blan2e ot B 5 ez s -
NASA ELRCIL AAM 488 & T{E/N4H ( AAM Ecosystem Working Groups
(AEWG)) > i H#5% UAM {E3£f& (UAM Concept of Operations ) » 3748 £l
FETRRA R SE AL IS R AAM AHREF il Soisiete (18l 82 ~ [& 83) -
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@ Advanced Air Mobility (AAM) Mission

.....

Develop validated AAM System Architectures that define a safe, certifiable, and scalable system

82 AAM {ESEIRTE K (LB RATY
AR NASA)

Advanced Air Mobility Missions are Emerging @’

CARGO
TRANSPORT

PUBLIC GOOD

CONSUMER/
ENTERPRISE
GOODS AND
SERVICES il
i

PASSENGER
TRANSPORT

Latest studies show an annual estimated advanced air mobility market of $115B by 2035.

83 AAM U AATH5 a7

(BRIHE: John Cavolowsky, NASA)
(=) #HEFE

AAM Z BRENS 2 — » BAEEE LA iR & E - (NI Bk DR
peiEs > Hpl LR AEEEGE - FEHENMEITE - AAM 583 S 5 EAE

DI EIR T BEERIE R AR > HAngiSi B2 B ERT « BEEA A
BB Roam RS T o HATSER AAM SESeRRE 2 — > Joby Aviation H ATER
HA AR AT - DUINZEAERE AR SRRy » WIRT TR RIEZE - FAA SR
BN AR 2 3 R BT TR MG B E AAML S8REREOR - TR H A FIH%
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BZ Wisk - AR E HERITHRES > A ERE - SRIEHEIRITI6H A
REFE(R AAM BEHERA > RS - IEEmmseE it -

AAM 7 BB AL SIS ((Vertiport) ~ 4SSN ~ TRERHE MR E AR
SR > SERE . AAM BUET]FE Ay Vertiport @ (EREREESUE T TH > FAA 7
2022 7F 9 H#$A7 Vertiport L2442 ( Engineering Brief No. 105) » #2H! Vertiport
SaT M)~ EOL ~ B R T B F R RS | o WK R ([E 84) - T
FERAM A 5] WSP ARIZ IR - 1R R ashtiie AAM FEfE5uhHErT
TR AR SRS A REETIRE - RIS IERA TR s S AERR 1% B
fiti > IRET IR A TS - Sk AIAERA R (&l 85) -

Vertiport Beacon
- Lighted Wind Cone
u u ; / //
& / d x ~
Seatere P o Safety Net (see note)
_ L = "..' ‘_ wwwwww
= | N Y TLOF ighting
= \,’ ‘!}
2 = N
/ o >
g _d
/
7
/ |
Fread
“’;j‘,’;i'":'-‘k retont St B0 e m @ nor ToF [:I FA\'O. Safety Ar
= : 1
84 FAA Vertiport T-f2f#f22
(BRI B FIA 22 45
A New Paradigm in Aviation
Vertistation Vertiport Vertihub Airport
1 FATO/TLOF 1-2 FATO/TLOF + 2-10 stands 2+ FATO/TLOF + 10+ stands Runways and FATO/TLOF(s)
100 ft. x 100 ft. footprint 250 ft. x 250 ft. footprint 400 ft. x 350 ft. footprint Large footprint
No ground support/service Limited support/services Full support/services Passenger & aircraft services
Low i i i ium i ity operati Highi i i High i ity w/ diverse fleet
WS I )

85 WSP AAM EEwEz i o7 48
(BRI Gagl Le Bris, WSP Global)
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(F1) AR

TERRFSIETT I » AAM BEEARRTZE > 72 BT 5 R BN BB AL - B8
"PENUEEE] (On-demand ) ZARFSHEZ > BlA0Z2 shEtR2E (Air Taxi) - 22
LR 2 F/AH] Acubed $2HH AAM B R BIFEHE - 1285088 - RMUEE -
TRAVE T ~ S Rk )7 %e (18 86) - BB (RSB KRR ILHY
AAM F/AF] Supemnal » &G EEBEEBHEAER - RIE G CETHRE
(Mobility as a Services » MaaS) #{& - fRBUHE A B —H 2 izt —1H 2 FE

e uiE R AT (E 87)

AAM Ecosystem Maturity

Greater than the technological hurdles

2 i 2 Develop and 5
Design, Develop Maintain, Repair, Operate the U_rban Operate ATM/ UTM  Build and Operate Provide end-to-end
Overhaul, provide  eVTOL, Acquire or % Passenger
and Produce Solutions for Urban Ground Segment 2
Spare Parts Lease Experience

Flight

A

86 AAM “ERE %

(ERIHCIE: Antony Evans, Acubed)

We envision a multi-modal, seamless journey that combines our
expertise in advanced air and ground mobility

87 AAM Z T B R BIE

(BRIFE: Adrienne Lindgren, Supernal)
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2 DBEER

— e

(—) EEHEBEAKRIEN - GE AR FEERM TS &1F - &
ERRARR T ZE R B R BN REINI AR R - UK EEFE
bFRBEAr » W5 R TN Z AR ASRRE BB E R - DUEEIGINE
sdlE - B e Bl 2R - (HIFRES S E R -

(7)) fm NP m I B IE R VE ) - B @i 2 £ B TR B 7K
Hfrz At - EEHITRTE 108 FE - & 6 RIS &) S RH A S e

(F) > o RIST AT BRI AP O =~ S SR b e ~ A 588 B35t
s I A HEBMH RS TR - 111 SR BLEOR B RGriR ~ BIANZEA
NENLEF - FrEghim Aoz ~ &AL he R S5 e F Seis o0
aBREE  AEARE ~ ARBA[FE IR T o 5l i IHE A 2 AR
AL BRI L » IR A HR AL S8l B - DUEE R B A%
TEAS BRI 2025 F-EHAZRE -

(=) S AR 2 1 i R B 5 BRI B - SRR R RF B R A
PRI IE ] = mTREME » BN R o bi 38 R AA 855 TIF © BRI THEE
FMTRRAE TR AT S P B+ e A ~ Sl Ze PRl S sk - IR 3
[k 72 S SR AT A R U DL/ 2 S fe B2 PR i A SR G 5 T
HABESFET)  BRA AR E S - R R
NGREARISNESR S EF - BEEPR T -

(M) B RIEHEEERFHA =L - A EAAAMERE - BLESILE
EEE - =R ARSI = IR ERBRR ~ thl& - FIFR R AR
B R EE . mAROE AN TEE - HEREEHEBE - A1
PIFARS RAREE - HIMHRBI R T B R R E R R E T - R
R HEEASS B PP 518 2 AFf - RIIRERN - HNAOEE
s LT 2 i ABOHEGET ST - EEGERTOEREEETIE - DA
T IEAHES) -
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= EBER
() 8 AT AIRRIE

= HES) IPP k2 BEYOND &18 2 i (OAE IR A SR A K DR A A7 > B0
sl Tk BUERF e B i RO S JE A IR BN B A A RS

R R AR A TR - RSB ~ SRR SRR RO

WRFERN T ANt 3K - B EE S ARG - BER - EREMEH
slbREs » REMREEIE » MU T EMETEEEAAI 28 > I ARt R
FEHBUHB AR AT - R SRR K 2 i AR = B PR s = o
(Z) e Elps e A\ s et 24

B A dmE A Mas Rl > H FiTSE B Rl H e B L [ S i 2 T A ~ KA
ik EL R d A MSRATE HEE T RISE e o R TR eI IR B PR 28 R i A I [ N et
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SEER
— ~  “UTM Transition Team Plan” ° Federal Aviation Administration » 2017

— ~  “FAA Unmanned Aircraft Systems Integration Pilot Program Final Report™ >

Federal Aviation Administration » 2020

1]

“Perspectives on drone delivery”  Virginia Tech » 2020

g~ “NASA Advanced Air Mobility (AAM) Mission” » Davis Hackenberg * NASA > 2020
F >~ “UPP Phase 2 Final Report™ » Federal Aviation Administration » 2021

75~ “From IPP to BEYOND” & » Federal Aviation Administration » 2021

1=~ “State of Aviation” > North Carolina Department of Transportation » 2021

JU~  “FAA Test Site Program” f&# * Federal Aviation Administration > 2022

JL~ “UFT Industry Day” f&# » Federal Aviation Administration » 2022

+ ~ fHEER}F » Mid-Atlantic Aviation Partnership Virginia Tech » 2022

+—~ fEEEFR} > North Carolina Department of Transportation, Division of Aviation > 2022

+=~ FHEREFR > Flytrex » 2022

+= - &R > Zipline > 2022

U~ fEEERE > Dr. James Goppert » Purdue University » 2022

+7# ~ fHEREFRL > Dr. Hsun Chao ° Purdue University » 2022

+75~  “Engineering Brief No. 105, Vertiport Design”  » Federal Aviation Administration » 2022

-++1= ~ Keynote speech, John Cavolowsky, NASA, Future of Aviation Conference, 2022

+/\~  “Stakeholder & Community Engagement” , Gagl Le Bris, WSP, Future of Aviation
Conference, 2022

+J1~  “Safe and Equitable Airspace and Flight Operations for AAM” , Antony Evans,
Acubed , Future of Aviation Conference, 2022

—+~ 7 Integrating AAM into a Multimodal System” , Adrienne Lindgren, Supernal, Future

of Aviation Conference, 2022

72



