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The research topics and current project
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Abstract
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drones
more than
150kg
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Drones Operational Categories

low-risk operations
Three sub-categories (Al, A2, and A3)

No operational authorization or declaration
required by operator before start of flight
VLOS, 25kg MTOM, 120m AGL

Not carry dangerous goods and no
dropping of any material

Not over assemblies of people

5 different C-classes for Open category

flights

Specific

Increased risk

Declaration suffices if Standard Scenario
(STS-x)

STS-01 (VLOS - maximum height 120m
and MTOMs 25kg and Size less than 3m)
STS-02 (BVLOS-maximum height 120m
and MTOMs 25kg and Size less than 3m)
Operational authorization required based
on SORA or PDRA

LUC self-authorization

The highest level of risk

Always need to be certified.

The UAS operator will need an air operator
approval issued by the competent authority, and
the remote pilot is required to hold a pilot license.
The safety approach will be very similar to
manned aviation, and almost all the aviation
regulations will need to be amended.

The UAS has a dimension of 3 m or more in the
operation involves flying over assemblies of
people

The transport of people

The transport of dangerous goods if the payload is

not in a crash-protected container.
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Drones Operational Categories

» low-risk operations
» Three sub-categories (Al, A2, and A3)

» No operational authorization or declaration
required by operator before start of flight

» VLOS, 25kg MTOM, 120m AGL

» Not carry dangerous goods
dropping of any material

» Not over assembl;

n category

Specific

Increased risk
Declaration suffices if Standard Scenario
(STS-x)

STS-01 (VLOS - maximum height 120m
and MTOMs 25kg and Size less than 3m)

Y

Y

The highest level of risk

Always need to be certified.

The UAS operator will need an air operator
approval issued by the competent authority, and
the remote pilot is required to hold a pilot license.

The safety approach will be very similar to

manned aviation, and almost all th

regulations will need to be
The UAS has a di
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Operational risk assessment for drones in specific category

Edition/ UAS characteristics BVLOS/ Overflown area Maximum range Maximum Airspace ) . )
o] - . . Step 0: Pre-application evaluation
= 5 date VLOS from remote pilot height .
_Cg N June 2020 | Bearing a C5 class | VLOS Controlled ground | VLOS 120 m Controlled or uncontrolled, 2 o1 C ot Ooerations (Conone) descrint
c marking (maximum area that might be with low risk of encounter nd ep 1: Concept of Operations (ConOps) description
S um characteristic dimension located in a with manned aircraft O . '_ — _
7)) N of up to 3 m and MTOM* populated area g)/ Step 2: Determination of the UAS intrinsic ground risk class (GRC)
O O of up to 25 kq) — :
£ E June 2020 | Bearing a C6 class | BVLOS Controlled ground | 2 km with an AO™ 1 | 120 m Controlled or uncontrolled, GC) Step 3: Final GRC determination
"5 c marking (maximum area that is entirely | km, if no AO with low risk of encounter =
m 8 characteristic dimension located in a sparsely with manned aircraft 8 Is the GRC less than or
- n of up to 3 m and MTOM populated area @ equal to 7?
of up to 25 kg) % YES
Edition/  UAS characteristics BVLOS/ Overflown area Maximum Maximum Airspace AMCH#™ to < Step 4: Determination of the initial air risk class (ARC)
date VLOS range from height Article 11 4 - = — -
. (7)) Step 5 (optional): Application of strategic mitigations to determine
remote pilot o the final ARC
1.0/3uly Maximum characteristic Controlled ground Controlled  or I
% —_ 2020 dimension of up to 3 m and area that might be uncontrolled, (2] Step 6: Tactical Mitigation Performance Requirement (TMPR) and
227 PDRA- . . . c robustness levels
—_ < MTOM of up to 25 kg located in a with low risk of o ;
8 Y populated area encounter with "(—6‘ Step 7: Specific Asstérance _and_lntegrity Level (SAIL)
: termination
c 0 manned aircraft D cerm
E e_/ 1.0/July Maxmqm characteristic | BVLOS | Controlled _ grqund 2 km withan | 120 m Controlled or | AMC5 o Step 8: Identification of operational safety objectives (OSOs)
o B CORA- 2020 dimension of up to 3 m and area that is entirely [ AO uncontrolled, O .
9 E’ S02 MTOM of up to 25 kg located in a sparsely | 1 km, if no with low risk of Q Step 9: Adjacent area / airspace considerations
Qo populated area AO encounter with "‘5
v £ manned aircraft be’)
E % 1.1/3uly Maximum characteristic | BVLOS | Sparsely populated | If no AO, up | 150 m Uncontrolled, AMC2 o tep10: Comprehensive safety portfoTio:
“5 ] PDRA- 2020 dimension of up to 3 m and area to 1 km (operational with low risk of 0 Are the mitigations and objectives
()] . . . . required by the SORA met with a
L] GOl typical kinetic energy of up volume) encounter with el laval af canikE
LD © to 34 kJ manned aircraft Other process (e.g. VES
- 1.0/July Maximum characteristic | BVLOS | Sparsely populated | N/a As established | As reserved for | AMC3 category certified )
. . : or new modified The OSOs take into account the risks of
PDRA- 2020 dlmen5|qn of up to 3 m and area for the | the operation ConOps the operation: the combination of the
G02 typical kinetic energy of up reserved mitigation measures, competency of the
to 34 kJ airspace personnel, and technical features is
adequate
* Maximum TakeOff Mass ~ ** Beyond Visual Line of Sight / Visual Line of Sight *** Ajrspace Observer **** Acceptable Means of Compliance
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Autonomous vs Automatic

Autonomous UAV Automatic UAV

With the help of artificial intelligence,
autonomous UAS must cope with unforeseen
conditions and unpredictable emergencies to

conduct a safe flight without the pilot's
intervention.

Automatic UAS flies on pre-determined routes,
and the remote pilot intervenes in case of
unforeseen events not programmed in pre-
determined operation.
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A human-centric approach to Al in aviation

»EASA

European Union Aviation Safety Agency

- - . hi apias
Artificial Intelligence Roadmap S BAEASA Trustworthy Al building-blocks

A human-centric approach
to Al in aviation

N

Accountability

Technical robustness
and safety

Oversight

- Al
Privacy and > >
data governance Trustworthiness
Non discrimination Analysis
and fairness

Transparency

Societal and environmental

well being P

February 2020
Version 1.0

easa.europa.eu/ai
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Conclusion

2020 2023

EU Member
States: drones
less than
150kg

EASA: drones
in all sizes and
weights

EASA:

drones in all B
First usable First usable First usable 2026
= guidance for guidance for guidance for Finalized 2028
SlzeS and 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
Welg htS augmentation) collaboration) machine) ML Level 3 Al/ML innovation in Al

Al ROADMAP
DELIVERABLES

National
Aviation
Authorities

European
Aviation Safety
Agency: drones

Phase |: ration Phase II: Al/ ML framework Y : g
e

| | | | I I I | | I I | | | | [ I
m O re th an [ 2019 ] 2020 2021 2022 203 2024 [ 2025 | 2026 27 2028 2029 [ 2030 ] 2031 2082 2033 2034 [ 2035 }

150kg e

E .v_\ 2019 2025 2030 2035

g (o) First EASA Al/ML First approvals Single-pilot Autonomous

(= s IPCs & applications of Al/ML CAT operations® CAT operations®

=g

2e

* For Large Aircrafts, based on readmaps from major players
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Thank you for your
attention!

Elham Fakhraian
AURORA
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