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UAS
Autonomy

Essential Categories of UAS Autonomy

GNC model categorizes functions and applications.

Guidance (G)

Navigation (N)

Control (C)

Associated element (AE)

Global planning and local planning

Risk awareness (air & ground)
Self-monitoring and self-diagnosis

Recognition, detect and avoid

Localization (present and future)
Sensing and Perception

Trajectory and attitude correction control
Aileron, elevator, rudder and throttle control

Operator involvement depending on autonomy level
Traffic and fleet management
Human machine interface
Vertiport management
Compliance monitoring

Aviation advisory

Service Quality, safety and security assessment
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Guidance

Navigation

Control

UAS Automation Levels — Temporary understanding in this report

S lovel0 | Lovelt | Levelz | Levels | Leveld | Lovels _

Operation

Global Planning
and Local
planning

Risk
Awareness(air &
ground)

Self-monitoring
and Self-
diagnosis

Recognition,
Detect and Avoid

Present and
Future
Localization

Trajectory and
Attitude
Correction
Control

AE Autonomy

No Automation

Human pilot

Human pilot

Human pilot

Human pilot

Human pilot

Human pilot

N/A

Pilot Assistance

Human pilot

Human pilot

Human pilot

Human pilot

Human pilot and
Flight control
system

Human pilot and
Flight control
system

N/A

Partial
Automation

Human pilot

Human pilot

Human pilot

Human pilot

Flight control
system and
Human pilot

Flight control
system and
Human pilot

Monitoring

Conditional
Automation

Human pilot and
Al (Level 1~2A)
pilot
Human pilot and
Al (Level 1~2A)
pilot
Human pilot and
Al (Level 1~2A)
pilot
Human pilot and
Al (Level 1~2A)
pilot
Flight control
system

Flight control
system

Advisory and
Alert

High Automation

Al (Level 2B~3A)
pilot or UTM

Al (Level 2B~3A)
pilot or UTM

Al (Level 2B~3A)
pilot or Human
pilot

Al (Level 2B~3A)
pilot or UTM

Flight control
system

Flight control
system

Conformance
Automation

Full Automation

Al (Level 3B)
pilot

Al (Level 3B)
pilot

Al (Level 3B)
pilot

Al (Level 3B)
pilot

Flight control
system

Flight control

system

Full Automation
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Standardization items regarding UAS Autonomy

The following table lists the standardization items and their proposed potential and tentative

assignment to WGs.

Associated Element (AE)

Standardization ltems WGs

Global planning and local planning WG4

. Risk awareness (air & ground) WG4

Guidance — . ,
Self-monitoring and self-diagnosis WG2, WG6
Recognition, detect and avoid WG2, WG6, WG4

jC> Mfseiton Localization (present and future) WG2, WG6
n Sensing and perception WG2, WG6
:g' Control Maneuver (6DoF) control with aileron, elevator, rudder and throttle | WG2, WG6
g Trajectory and attitude correction WG2, WG6
g Operation involvement depending on automation level WG1, WG3

< Traffic and fleet management WG4
Human Machine Interface WG6E, WG4

Vertiport Management

New JWG (tbd), WG4

Compliance monitoring WG4
Aviation advisory WG2, WG4
Quality, safety and security of services JTC1 (tbd)

Note: "testing" is applicable all items and could be allocated to WGS or
each WG develops relevant requirements. JTC1 SC42 Al could
cover some of the items in the list.

13

18



-2 —
- Rel

3. SEE(20254EE ) M EOIENES

19



’ . /A
3. SEE(20254E ) SO EIENES #Re/ANV

3-(1). TEMEEHRSEA—- N (rOYk

20245 E (CRFEUIEHEERIAuto PilotzRX—X (. TTRME MBS ZTFR NIRRT

fRaBAuto PilotzH*R 9 B,

JI\— RO V7(CEUTIE. RV —FFTFvrDIA7HiiCord [HEAXAETVUBERRES
(DPCM: Dual Port Common MemorylC &k DProcessorzftad dA) 1 (CDULT.

HE AT VUFHIHIBIROBERAF vV T{EZiTV\. &E8E - BRI MEERS,

VI RO 7ICEAUTE AlBgEZRIIEE UTEIRIEZEID AND ZET, AIICKD

FIRF (CHE DT EEEZER L. SEEEZImIIEIRMEEFRSEIAuto PilotZXE1R9 3D,

N FRBAIT> S &
(GAIE) (
gty [('25:ATLB =R L2TTRAE )
Control |
Processor | <AS v
| . (MCP) . l . jl(zl\l/l-tglé’y)ﬁ ‘m -
] Cooron 1 | - B
,,,, TS — SEHE 7] —
J0tyy o
-EF:‘I'EOCGISSOI' ( M C P) 4
‘£ Lo =
RBEV—F70Fv 7 e
A (0P *NgeZ4Auto Pilot
* DPCM: Dual Port Common Memory Eit'ﬂzg*& (4%5)



3. S (20255

) MU OEIENE

-&F<Re/Al

3-(2). 91F2YIIYIT M — MRSR - £ RS LT TRITHIH

B 2 2 2 ZAL T DARRICHIE Uy APET I DEMDE LR EZ MmN E I CaERIT
IV— FOTEREEMZITOWEE. RS UCEERITIL— bOEALICHE RIS IS BIRER

RATHEHFEORFEZT

Type & BESAFIVIT—

—

Do

ATMC(AIr Traffic Management){&%R

(BHT—45)

Type 3 EFAFIVIT—73
(EHWT—42)

Type 2: EFIT—4

Type 1: EFED&#HHT—42

(HRT—45)

UTM 1&48 EIRIEER
SERER
S N > ° j:,)(f%@
ko— Fosa—AY o
= ~ | a8y F— %Al
HITE BEE SKEE EEFEITS
C ETRIERW
(CO%8 - 525K
ﬂﬂ“fl.s Bﬁ*% - *%%*-k-w- 333 %
BROERE || Fo— BRiss ﬁﬂ%ﬁ*_’%gg
BEEEISFHEDRMIER C&ET, EX
FNEEL-NILAY
4 @t RO%E
FO—U ks || EEkEER SRERE AR
EHIER
- BEEIREPEN R DR

EREDTYS

BYEREY

EER

R

RAEkED SRR

MHTEETHD. KD
HERFSDOAEDEAD
BRSO T S A

RATHDGRC(Ground Risk Class)s ARC(Air Risk Class)DSRRFEIHETE

21



3. S4EE (20254 ) MO IERS ¥ Re/AMC

FA1FIYIYT G : RBFBICLFZHDADRIEHRENE R

B 2 2 2 ZAL T DARRICHIE Uy APET I DEMDE LR EZ MmN E I CaERIT
IL— bOEREEMZITOHEE. BRESUICTERERITIL— FOZRLICERER (K IEBIFESR
RATHIHFEORFEZITD.
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= Single Shot MultiBox Detector (SSD) 72.3% mean Average Precision (mAP)
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