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high -density route hoverbike, hovercycle
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instrument flight time lasing
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Glossary
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nadir non-cooperative aircraft
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pilotage provider of services to UAM
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I [ AATO A O A OEEOA DPAQOU QL Dl .QFEQEOAI U EAA] OE,
Al ET AEOEAOAI éiiAiiA'&ﬁ@%ngﬁﬁgﬁﬁimﬁoo i x1 AO
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AT AO 11T 6 OANOEOA AAPABEDEDOI ODAAROAOCBEDI BT OR OO
5138 y%! 3!e O Al IOAd | CORBRIDIEN T ABTA | AOAET

. pi ATT AA OAOO8 y)3/e
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AEA AAEI EOU O AAOAAORMOEIPyuA

AT A 1 AT ABOAO ET
i OAAO OF A1 OOOA OEAOG AAGT OBO) b1 BOARERCAABREAOA]
ET OOAE DPOi GEi EOU Oi DPOERABAAEBAARAGOAABOBI T AARAC
A Ai11EOGEIT EAUAOA8 OEAO AAT AA ORAREOAA AU 1
remote co -pilot remote pilot (RP)
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OAi i OA PEIT O xEI EO AKEGCBAOAGERE HADAkei AQAAODA
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ET OOOOAOQEI 18 ¥y)3/e® i £ AT O1 1 ATTAA AEOAOAED AI
) OEA KECEO Ai 10011 6h AO AP
remote controlled aircraft OET Ag y) ORI & ORATIEH il O A
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AT T OOT 11 Ad yoBdl A FOIAD GA ®Elhi~0d A
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S OEA OAIi OA PEII O EI OEA O
EeRrSIOéG)’ Pilot in Command KECEO8 y)EXIGAly GROAOOAD 6/

. BAOOIT xEi ETiAc A SSMQEly pUQted AIrGrall . cx 404
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I £ Al 05!3 1 BDAOAOCEIT ATT AOAOAA O AAO PAOO =
Yias y&lle 64Q 4EA OAI #OROBEARAOAAA ®SBIGAE MEIOHWA i
OEA 1 DAOAOGI O AO AAETI COPRARKEAARARA! AT ADAOAOGET 1 08
AEAOCAA xEOE OEA OAZEA AL 1LAOAQ i £ A KECEOS
S ELTR ) are eq oacor rémetely pilated alteaf

OAOPIi T OEAI A & 0 Al A Egystem (KPAS) AGOEI OEOU AO Ol

OEA TPAOAOGEIT 1T &£ OEA 513N EAQ AAAL  AAOGECI AOAA
AG OAITOA PEITO el Al AL AOARAL AR HARBOAALA Al
OEA KECEO i £ A 5130 ARRAEEQAKIUGEAR EBHDMNMIED A5 L O
#11 AAOOEARAAOA A& O 05@551P.oRéKﬂ@M@E@%@%ﬁﬂﬁﬁéé
y134-¢ AT A Al T GOIA ATEN H@WEAO 0OUOO
Al AT AT 66 AO 1T Au AA OANOEO!
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N e a o oa e e AEOAQAZED. OUQOAL O. xAECE . | A
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Al 1 OO0l Te OOAOQEI | i 203Qqh OEA OARNOGEOAA AiiiA]
- Il ETEO AT A ATU 1T OEAO Al bii
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(ROA) AEOAOA RO OUOOAI
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remotely piloted | EOODPAAA T &£ AAAI AA AET AT O
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Al AOA OEA AEOAOAZEOG8 yjiEEgE OEA KEGEO I £ AEOAOA.
AAAT OAAT AA xEOE AAOOAET Of

remotely piloted aircraft y)#! /e

(RPA) return to home
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ARAOEATe OAEEAIT A return to launch (RTL)
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OOAE AOq -&iRi AOOERAOD" a# qQ (

4EA POT AAOCO 1 £ ET AT ODIEOARBECT ARAZAT RAGEROAA i x1 |
DOAOAT OEOA AI T OOT1 O ObPAIAOAP 0@HA GROHEHEAW Al AT
O 1TEEAIEETTA T£& A EARAOAOAIES8O0BY PDI BAHBOABEIT C
ATl T OANOAT AAG8 y)#! /e AOOTI AEAOAA xEOE OOOAI 11 Al
I $ADAOOI AT O 1T £ QAl/GE] OOAOQI
0 %OOAl OEAl | EO 3AOOEAA BOI ¢
y OABOAOA A0 BOKIAREmIrA AGRS6AT EOEAA AZOAO OEA ! EOI
_ ) Ol COAOAT OAA OiI All AiTT1OTI
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rotor safety
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xE1 C AEOBOR@mAOBI fOAA
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sense and avoid capability small unmanned aircraft
4EAR AADPAAEI EOU 1 & Al syste\mu(guAS\)Eo/&omEo O

OAT AET A OAEA AEOOAIT AA Q1 A
ATT1EOEITO xEOE 1 OEAO’ g éb?ﬁ ééﬁ @5%OA ?ﬁgi
y OAAOGAAOR OAd OA AT A A AT B11AT 06 OEAG AlT 66
settling with power OEAO AOA OANOEOAA A O OEA
R o o I DAOAOGEIT 1T &£ OEA OI Al 1 51

y OAROOA D OEYyQANEELACA AEOOPAAA OUOOAI 8 y&!!'A 1 . :
shielded operation small unmanned surveillance

'T TPAOAOQGETT 1T &£ Al AEQW@@WE U$ﬁ%EI Yii 1 1 £&h
AT A AAT T x OEA OIDIAER A o Al TOo. 1T AT . . . .
i AEAAOS y) #!/ e @A | U D@IIOAA AEOAOA,
y OBR®AO AL ETEOAOETT OEAOC OEA AOGO

j GAIEI EOAOET T ~AO1 AOET T q Al

situational awareness (SA) j 61T AEAAQ AU AT U OOAOh O/

y A o AIJAEO 038 %! 31
Yyq '“AT ATiT PAOGOGET ¢ OAOI A& EADElgyOOAAE

I £ BEAEADDAT EI C xEAI muﬁ)gs aq 4EA AAEI EOU
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AOAT 660 AT A Ai 1 AEOEIT O ETKH Al ki bR ot K1 0bAT Bl
OEA OOAEAAO8 y)#! /e Al AEOAOA £0B
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y OBAOOE DT 0O &1 ECEO OEI A AOQOOEI C xEEAE
PEIT 6 EO PEI T OET C OEA 20!
slipstream KECEO ET OOOOAOQEIT 18 ¥y)3/e®
4EA OOOAAI 1T &£ AEO AOE&dnaro©bstdhdle avoidanck
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Il AOEOA OI 1T AO j 01T OT A 1 AOEC/
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. o mm e m e e A DOAATL AOG. OOAE . A0 . O0QOAAOD Ai
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EOI AT ET OAOOAT OET I FPAxE@EéPApé i PABRPAO T £ A
AEOAOAZO8 ye&! 1 h 1. 3)el QA PBEBIARI T AA AEOAOAAED
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spoke -hub distribution strategic deconfliction

paradigm &E@d@Al AIIKEAO i AT ACAIT Al
4 OAT 0DT OC i ‘ éfﬁA L OLPPAR 1 & 5! -
QOher DL gﬁgg %O ggﬁg Bich& i
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spotter supplemental data service
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stabilization mode i DAOAOI O8 4EAOA AAT ET Al O,
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AT 100111 A08 4UPEAATI T UOBEROA ABRT OxAT DODAEO A7 I
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tactical deconfliction I DPAOAOETT OEA AOAAEO EO AO
o EAI EAI DPOAO8 ' O OEA AOAAED «
SAAHTAMOAT AT TKEAO 1 AT ACGONTRAGTIDOIATO AOA O1 i1 x1 U OEIT «
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tail-in hover tip path

y OBR@AO 4EA DPAOE ET ODPAAA OOAAAA I

: OI 61 6 Al AAROS
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IDAOéOIO i £#£ OEA 51 38 §%AiAAEmg AACA
th‘u"rrlblngv S transferrlng remote pilot
31T ASKEGES ALLOOTI 098] FoRFBEMPoOLel P88APE ma0
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translational lift unmanned aircraft observer
| AAEOET T AT 1 EEDO POI OEABBDEDOAI ROAOADORDOAI Al O
AO 1T bpbi OAA O ET OAOET ¢c8 40AT OI.LAOGEIT Al 1 EAO Al Oi
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OAPAOAOGET 1T 1 AT ACAT AT OhbpAANOCET ABBCSAT AAAT ET ATl O/
OPAAET ch AT A AT1T OET CARAUI RAREGKRI ATl ADIAEIAT T PAOA
y.!13le aq ! OPAAEAA AODAEOADgABDOEORA@A}] "a#q O/
i ATACAI AT O xEEAE | AT ACERAAABDEBT APAARAEDEAOAA T x1
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ET Ol 1 OET ¢ AEOAAAOARA AT DACERAT BEAT OOAOOAAT AAOOI
AO01 AGET 1 08 AAT OAOO éOET@TiA@&A%i@A@@E
: OAEAT & AT A 1 ATAETC jAe4d/, «
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system OEAO OAOI |1 OOEI T EUAO i1 AEI I
I OUOOAI OEAO POI OEAABADYI DHEBPALEABRAAO8 4EEO
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. | . 5 L A ,L~XDAAEEAA!LU,AAE[AQHAOAA.
Ya ' OARAR ARAEAI ON ARBACRBAEGA) NORABA BEOAR Ok
0GA AEO OOAT 0B 0OAOET | z000OKL ¢ Bk BARAGOS! RARGOA
T AEI EOUR AAOGI AAI Eoéwn Atﬁogbg%% ART U 51 -
[ AT ACAT AT O xEOEET T0O0 QPAOARBELGIfAG | L®E. 11 OA |
| AGOI Bi 1 EOAT AOAA8 5! r s fhLy BHAT QARAEA] REAEL ¢ pA,
AT ACOAT EIQGTORA AT A AOOIATTdA P8 y. 1 31e

Advanced Air Mobility Dictionary

©,



urban air mobility (UAM) urban canyon
aerodrome operators a AAOEI 16 ET
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Airfoil and Lift

Upper Streamline
Low Pressure
High Velocity

Airfoil

Lower Streamline .
High Pressure L|ﬂ
Low Velocity

G
Stephens

Airfoils
el

blackbird wing (6cm) ultralight aircraft wing (1m)

& turbine blade (8cm) . airliner wing (6m)

//_\ ————

sailboat sail (4m) turbofan blade (80cm)
- supersonic wing (2m) =
propeller blade (15¢cm) ﬂ

Stephens
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Autonomous Aviation
Scenarios

Multimoda

Mobile sUAS Mobile sUAS

FACILITIES
Air
Heliports

TRAFFIC

MANAGEMENT
Visual Flight Rules flies o R

(VFR) —
Instrument Flight
Rules (IFR)
AIRSPACE

Separated &
Independent

/‘\”D(“r rt Aifp‘ifﬂ

INnfermoda

AIRCRAFT
Fixed Wing
Rotary Wing

sUAS
VTOL Cargo
VTOL Air Metro

FACILITIES
Al

AIRSPACE
Interconnected

INnframodal

AIRCRAFT

e

ary Wing
sUAS
VTOL Cargo
VTOL Air Metro
VTOL Air Taxi
Supersonic

FACILITIES
Airports

Vertiports
Air Taxi Vertistops
Spaceports

TRAFFIC
MANAGEMENT
Urb%ersal Traﬂ'k:
nagemen!
U™

AIRSPACE
Internet of Things
(lon)

ADS  Automatic Dependent Surveillance loT Internet of Things UAS  Unmanned Aircraft System
BVLOS Beyond Visual Line of SO%uht sUAS  small Unmanned Aircraft System UTM  UAS/Universal Traffic Management
IFR/VFR Instrument/Visual Flight Rules UAM  Urban Air Mobility VTOL vertical Takeoff and Landing g
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https://www.flickr.com/photos/ricstephens/49270678101/in/datetaken-public/

Aviation Autonomy
Spectrum

2
8
3
o
=
L 3
evels :
o
E=)
k-]
i o
c
Z l 5
No Low Partial Conditional High Full
Autonomy Autonomy Autonomy Autonomy Autonomy Autonomy
Pilot Only Pilot Assisted Pilot Monitored Pilot Backup Optionally Pilotless
Piloted
; /
§4g 5
£58 Industrial
Aviation autonomy refers to the transition S2E ndustria
from onboard and remote human-piloted CESE C?bee\:?)!cl;lltc:(g)igal
: > . 68 ® -
aircraft to fully autonomous aircraft without DESS systems, artificial
human pilots. 5507 intelligence
Q=
This transition coincides with the 4" Industrial [ g _‘3
Revolution’s introduction of cyber physical = This spectrum corresponds to the
systems, the Internet of Things (including Autonomy Levels of Unmanned
ADS-B), networks, urban air mobility (UAM), Systems (ALFUS) low to high human

independence, mission complexity,
and environmental complexitiy.
(NIST 1011-11-1.0)

and airspace integration.

We are rapidly approaching the tipping point
where more aircraft operations are
autonomous than pilot-controlled.

4th

Industrial
Revolution

Autonomy

Cyber physical
3|’d systems, Internet
y of Things,
Industrial networks, urban air
Revolution mobility, airspace
d Automation, integration
2 n computers and
. electronics,
Industrial unmanned aircraft
Revolution systems

Mass production,
assembly line,
electrical energy,
aviation

Stephens 2019.05.21

Human - Machine

The pilot-in- The pilot-in- The pilot-in- A partially An optionally An autonomous
command must command is command must autonomous piloted aircraft aircraft may
control all assisted by the monitor the aircraft may operate operate without
aspects of aircraft aircraft while it performs most without a a human pilot in
flying. performing performs flight functions human pilot in all
specific multiple, and may require specific environments
functions such combined the human pilot- environments and conditions.

as autopilot. functions such in-command to and/or

WHPmﬁE as autoland. intervene. conditions.
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Bird Strike Avoidance

Aggressive Species
Raptors, Gulls, Corvids, and Others

Bald Eagle ‘

Osprey ’
Red- *
tailed Hawk
Northem 1
Harrier

Peregrine '
Falcon

Cooper’s
Hawk

Gull *

Advanced Air Mobility Dictionary

Habitat Avoidance

Avian Hazard Risk Reduction

g

Avoid [ = '\ K

protected | ::
territory ,v‘;‘“’ .

Avoid f <5\
seasonal |
nesting
area

DO NOT | !
fly within |
50m [1647] |
of the nest

@

Evasive Maneuvers

Aggressive Species Encounter Response

Depart area
and ascend

DO NOT
descend

K

Ascend
rapidly
then
depart
T areq
o‘..’
o* Do not
try to
outfly
bird

vertically rapidl

Avoid vortex
ring state

» ¢
Y

Stephens
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https://www.flickr.com/photos/ricstephens/48047484806/

Drone Avionics

LiPo lithium polymer battery

CAM camera

ESC  electronic speed '9po
control

2]

“f
z
3

FC flight controller / MOT
control board / ~<ANT

autopilot OQ
ACC accelerometer sensor QQ.
BAR barometric pressure sensor REX
CMP compass
GPS global positioning

system module
GYRO gyroscope sensor PDB
IMU  inerfia measurement unit
MAG magnetometer s
PDB power distibution board > MON )
TEL  telemetry

il
@
<

%

> BISE «

GIM  gimbal Qf?
MON battery monitor/alarm :
MOT  brushless motor MOT MoT
PROP propeller
REX  range extender )
RX receiver >
™ transmitter /
remote confroller /
ground control station

=

Remote Controller Unmanned Aerial Vehicle

Stephens
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