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Essential Categories of UAS Autonomy

GNC model categorizes functions and applications.

Global planning and local planning
; Risk awareness (air & ground)
Guidance (G)

Self-monitoring and self-diagnosis
Recognition, detect and avoid

Localization (present and future)
Navigation (N) Sensing and Perception

UAS

Trajectory and attitude correction control
Control (C) Aileron, elevator, rudder and throttle control

Autonomy

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

Associated element (AE) Yerport ARSE oAt
Compliance monitoring

Aviation advisory

Service Quality, safety and security assessment

11
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Guidance
/"'\

Navigation

Control

UAS Automation Levels — Temporary understanding in this report

S el | Levelt | 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.

Standardization ltems WGs
Global planning and local planning WG4
EE s Risk awa.ren.ess (air & gro.und) : WG4
Self-monitoring and self-diagnosis WG2, WG6
Recognition, detect and avoid WG2, WG6, WG4
jC:- Nenf o Fan Localization (present and future) WG2, WG6
) Sensing and perception WG2, WG6
é’ 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 WG6, WG4
Associated Element (AE) Vertiport Management New JWG (tbd), WG4
Compliance monitoring WG4
Aviation advisory WG2, WG4
Quality, safety and security of services JTCA1 (thd)

Note: "testing" is applicable all items and could be allocated to WGS5 or
each WG develops relevant requirements. JTC1 SC42 Al could
cover some of the items in the list. 13
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