









































ANNEX 2 - WORKSHOP PARTICIPANTS - ALPHABETICAL BY NAME

Family Name First Name Afyliation Country AWD Mbrs
Aguilera Miguel EC DG GROW Belgium

Aliyeva Pari ASD-STAN Belgium

Andersen Klavs Southern University of Denmark Denmark

Angelakakis Angelos Centre For Research &

Technology Hellas (CERTH) Greece X
Benmeziane Ouissem (Karim) Bureau de Normalisation de

I’Aéronautique et de I'Espace France
Boer Jan-Floris NLR Netherlands X
Brants Johannes (Hans) NLR Netherlands X
Buysschaert Ruben Vives University

College of Applied Sciences Belgium
Cain Sebastian DLR Germany X
Carta Matteo EuroUSC ltalia Italy X
Cid-Bourie Vladimir EC - INEA Belgium
Crone Mathijs Drones for Work Netherlands
Crone Robert Fusion Engineering Netherlands
De Jong Jarno Geo Infra Netherlands
De Rycker Geert Goldy Aviations Belgium
del Valle Juan Ignacio European Defence Agency Belgium
Di Rubbo Natale EASA Germany
Ducci Marco Deep Blue Srl Italy X
Ellerbroek Joost TU Delit Netherlands X
Faur Gregoire Delair France X
Fernandez Varela Diego Agencia Estatal de

Seguridad Aérea (AESA) Spain
Ferraiuolo Vera Deep Blue Italy X
Gerard Matthieu DeltaCopter Belgium
Gobbi Sara ASTM International Belgium
GojNbek Michaj Lukasiewicz Research Network

Inst. of Aviation Poland
Golaszewski Krzysztof Lufthansa Systems Poland
Grandhi Ram BreatheDigital B.V. Netherlands
Gronstedt Matthias Hamburg Port Consulting Germany
Gucemas Manuel Thales France
Hellman Noam Israel Aerospace Industries (IAI)  Israel X
Hoffman Eric EUROCONTROL France
Idzikowska Teresa Lukasiewicz Research Network

Inst. of Aviation Poland
Iwaniuk Paula Drone Manufacturers

Alliance Europe (DMAE) Belgium
Kenul Philip ASTM International USA
Liebsch Ronald DJI Germany X
Luk8csy Fanni Global UTM Association (GUTMA) Switzerland
Maes Michael EuroUSC-Benelux Belgium
Manor Adam Civil Aviation Authority Israel
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Iy AW DRONES

19 SEPTEMBER 2019

Harmonising drone standards
First Workshop

AW-Dronesis an H2020 project that contributes to the harmonisation of the EU drone regulations and standards.
The project supports the European Union rulemaking process for the definition of rules, technical standards and
procedures for civilian drones to enable safe and reliable operations in the EU Open and Specific categories.

OBJECTIVES

The workshop objectives are to review the project results During interactive sessions, participants will have the
and the mapping between relevant standards and regulatory  opportunity to share their views with the project team, EASA
requirement to identify, with relevant stakeholders, priorities and EUROCONTROL experts and the Project Officers from the
and needs for the European drone value chain. European Commission.

AGENDA

9.30-10.00 Registration and welcome coffee

10.00-10.15 EUROCONTROL Welcome

10.15-10.45 AW Drones project overview

10.45-11.00 EASA Regulatory status

11.00-11.20 Coffee break

11.20-12.00  Workshop objectives

12.00-13.00 Lunch

13.00-13.45  Drone standards state-of-the-art

13.45-14.30 Interactive session and feedback collection

14.30-14.50 Coffee Break

14.50-15.30 Overview of mapping between standards and SORA requirements

15.30-16.00 Interactive session and feedback collection

16:00-16.15 ANSI UAS Standardization Collaborative (UASSC) overview

16.15-16.45 Final discussion and Wrap-up
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U-Space/ATM
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Multi Criteria Analysis for the

assessment of the standards
1of2

CASE 1. Standards potentially suitable to comply with a given requirement

I STEP #1: STANDARD ASSESSMENT I STEP #2: CASE 1 CONCLUSIONS

Effectiveness to fulfill KPA requirement
T C SCORE RANGE C

Maturity Standard is recommended as preferred AMC.
Type —

B . SCORE RANGE B
Cost of compliance =8 Standard listed as possible AMC subject to

) ) decision by Authority (on a case-by-case basis).
Environmental impact

SCORE RANGE A
Identify possible applicable standards from other
industry segments (e.g. automotive); or

Recommend the amendment of the standard.

_Impact on EU Industry competitiveness

__Social acceptance

Scoring system

CRITERION X -2 -1 0 1 2

CASE 2: No standard suitable to comply with a given requirement

I STEP #1: ASSESSMENT OF GAP CONSEQUENCES I STEP #2: CASE 2 CONCLUSIONS
=3 Safety or other KPA SCORE RANGE B
i Identify applicable standards from other industry
Cost of compliance segments (e.g. automotive); or
(to the requirement given the lack Recommend the development of a suitable
of standards) standard.

Environmental impact

Impact on EU Industry competitiveness SCORE RANGE A
No actions to be undertaken.

Social acceptance

Scoring system

CRITERION X -2 -1 0 1 2
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Multi Criteria Analysis for the

assessment of the standards
1of2

CASE 3: Standards not mapped to any requirement

I STEP #1: STANDARD ASSESSMENT I STEP #2: CASE 3 CONCLUSIONS
~_ Effectiveness to fulfill KPA requirement SCORE RANGE B
- ""=FALGF G> 9 F=0 J=IMN=E=FLG := E9HH=<
_ Maturity OIL@ LO= KLOF<0)< K J=;GEE=F<=<(
Type

Cost of compliance _

Environmental impact
o . SCORE RANGE A
Impact on EU Industry competitiveness No actions to be undertaken.

Social acceptance

Scoring system

CRITERION X -2 -1 0 1 2
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Assessment criteria

Case #1

1of3

I STEP #1: STANDARD ASSESSMENT

CRITERION:
Maturity

Although the exact wording may differ, all organisations/groups involved in developing standards apply
a similar process, or work flow. In essence the following development phases can be distinguished:

Description

__Drafting

— Internal Consultation

_External Consultation
__Published

— Accepted by EU Authorities/FAA

-2 -1 0 1 2
g Drafting Internal External Published Recognized /
3 Consultation Consultation Accepted / Used

B STEP #1: STANDARD ASSESSMENT

CRITERION:
Type of standard

The type of the standard is considered to be a measure for the applicability of that standard.
For this purpose three types of standards are identified:

Description

— Information guidance
_ Best practice

__ Standard Specification

-2 -1 0 1 2

Scoring

N.A. N.A. Information Guidance Best Practice Standard Specification
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Assessment criteria

Case #1

20f3

I STEP #1: STANDARD ASSESSMENT

CRITERION:
Effectiveness to fulfill KPA requirement

This criterion will address the effectiveness of the candidate standard to fulfil a given requirement with respect
with its relevant Key Performance Area (e.g. Safety, Security)

Description

The primary material on which the assessment of a standard will be performed will be the beginning of the
standardisation document, i.e. sections such as the abstract, scope, applicability and background information.

It will be assessed to what extent the standard covers a requirement: low, medium, high or full coverage.

In case of an incomplete coverage the applicant must demonstrate by other means that the requirement is
met. There is a risk that missing aspects will be overlooked by either the applicant or the regulator.

At this stage, it is conservatively assumed that the missing aspects are overlooked. Therefore partial coverage
and full coverage of a requirement corresponds with respectively a neutral and positive effect on KPAs.

In case of partial coverage of a requirement the gaps must be indicated.

-2 -1 0 1 2

Scoring

N.A. N.A. Partial coverage N.A. Full coverage




Harmonising drone standards
EA WDRONES First Workshop

Assessment criteria

Case #1

30f3

I STEP #1: STANDARD ASSESSMENT

CRITERION:
Cost of compliance

The objective of this criterion is mainly to assess and quantify the feasibility and practicability for the
drone industry of adopting a certain standard. Cost of compliance is a metric to measure them.

Description

All costs incurred to comply with the selected standard shall be identified and quantified at a qualitative
level. The analysis should consider all affected stakeholders such as: Manufacturers, Maintenance
organisations, Training organisations, Operator organisations, Remote pilots, Regulators, Oversight
authorities, General public.

The assessment should include (as a minimum):

__ Development costs incurred to develop a product/system compliant with the standards (e.g. Cost for
manufacturers to develop a DAA compliant with EUROCAE/RTCA standard, or an entire UAS com-
pliant with CS-UAS or ISO UAS product standard. Cost for training organization to develop a training
course compliant with ASTM standard, cost for Remote Pilots to get a license).

— Operational costs related to the limitations coming from the applicability of the selected standard (e.g.
if a standard is applicable only to operations in uncontrolled airspace, there is a cost for the operator
that cannot fly in controlled airspace. If a standard is applicable only to rotorcraft, there is a cost related
to the efficiency of operations requiring to fly long distances and more suitable for fixed-wing drones).

__ Time required to complete the development of all products/systems/infrastructures required to com-
ply with the selected standard (e.g. time for Remote Pilots to obtain a license in line with a selected
training standard, time for manufacturers to implement production processes that allows to produce
UAS compliant with CS-UAS).

_ Compatibility/consistency with existent standards should be considered as a way to reduce overall
costs by possibly reusing products/systems/technologies already developed.

_ Both one-off and recurring costs shall be identified.

All the costs and resources listed here should be measured or derived with an expert judgement taking
into consideration the different magnitude and business case of the considered stakeholders. Costs
considerations will cover the sustainability and feasibility of the adoption of the considered standard
for a certain organization, rather than the absolute value of the sustained costs (e.g. Airbus and DJI may
have very different costs for the production of a certain component but with a similar affordability within
their respective business cases).

-2 -1 0 1 2

Scoring

Very High High Medium Low Very Low
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Assessment criteria

Case #1

30f3

I STEP #1: STANDARD ASSESSMENT

CRITERION:
Environmental impact

Effects on emission of greenhouse gases; noise nuisance; energy and fuel consumption. Effect on areas,
scenic view, and resources. Likelihood of causing fires, explosions or accidents. Effects on (local) fauna.

Description

Impact can be beneficial, neutral or harmful. For example, a standard directed at reducing consumption
of resources has a beneficial impact. On the other hand, a standard may be harmful when, for instance, it
induces high noise nuisance or fuel consumption. Standards are expected to have mostly a neutral impact.

-2 -1 0 1 2

Scoring

Bad N.A. Neutral N.A. Good

I STEP #1: STANDARD ASSESSMENT

CRITERION:

Impact on EU Industry competitiveness

This criterion defines the impact (both positive and negative) of the adoption of the selected standard on EU
industrial stakeholders (manufacturers, operators, service providers, etc.) competitiveness. The analysis
should consider all affected stakeholders and include (as a minimum):

Description

__ Cost of compliance specifically for the European stakeholders (high costs mean a negative impact);
_ Readiness of EU industry in adopting the standard (long times for adoption lead to a negative impact);

— Readiness of EU aviation authorities (EASA and NAAs) in adopting the standard (long times for adoption
lead to a negative impact);

__ Potential benefits for EU manufacturers of certifiable technologies (positive impact) or need to rely on
non-EU manufacturers to integrate certifiable technology (negative impact);

__ Both one-off and recurring costs and benefits for EU industry shall be identified.

-2 -1 0 1 2

Scoring

Very negative Negative No impact Positive Very positive
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Assessment criteria

Case #1

30f3

I STEP #1: STANDARD ASSESSMENT

CRITERION:
Social Acceptance

Social acceptance shall identify behavioural change caused from a selected standard and its content that
is being assessed. It assesses:

Description

__ The attitude change or the degree to which people receive favourably or negatively a standard and
the measures it introduces.

__ Is there acceptance of the standard and its measures by the stakeholders?

__ Any positive or negative impact on society. Does it have an impact on job creation and demand for
labour or improvement in job quality?

_ What benefit does it bring to the end user but also to society? Is there an impact on employment like
making dirty jobs redundant

— Does the standard have an adverse impact due to strict regulations
_ Does the standard affect market penetration of drones thus making them more acceptable

__ Does the standard introduce measures that make drones easier to use for certain applications

-2 -1 0 1 2

Scoring

Very negative Negative No impact Positive Very positive
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Project Overview

Damiano Taurino I Project Coordinator

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019 1
Grant Agreement N0°824292.




==y AW DRONES , Outline

What is AW-Drones? EEEN.

HBWWWHATIIWHEN?

O bJ e CtIVES '”WH[R[ NG ™ "2 0N o WHEN? WHERE?

-muunsm-:w

Methodology ﬁwmmmw

i o
H

Scope =S

ZWHERE?::
Involvement of external experts SOV WHO:,

WHAT? HOW? WHY?
SHOW?
Expected Outcomes |

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under

1st Workshop - 19th September 2019
Grant Agreement N0°824292.




=Sy AW DRONES / What is AW-Drones?

AW-Drones is a 3-years Coordination and support action (CSA)
funded under the EU H2020 program.

% X 4 This project has received funding from
European Union's Horizon 2020 Research
and Innovation Programme under

Grant Agreement NoA824292.

FLIGHT
¢® deepblue EUROUSC 4#7 O E aniag +
ITALIA “Wever tale safety for granted”

D
fupelft ortelio I:_I]I R DEL/\IR 7L uniree @Y

LLLLLLLLL

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under

1st Workshop - 19th September 2019
Grant Agreement N0°824292.




=Sy AW DRONES , Objectives

A

Collect information on on-going and planned work with regards
to technical and operational standards developed for drones
worldwide

Carry out a critical assessment/benchmarking of all collected
data to identify best practices, gaps, bottlenecks and applicability
€ in other words a imetastandardo

Propose and validate a well-reasoned set of standards for each
category of drone operations

Engage with key stakeholders and end-users, i.e. representatives
of the whole drone value chain

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.



=¥ AW DRONES / Methodology i Collecting and categorizing

Collection of drone standards EUSCG RDP
[ airworthiness! 2L3il-i12y3 = LIPOSROESEL X0 ANSI Roadmap

Collection of drone-related and applicable general standards
EUROCAE, RTCA, ISO, ASTM, ASD-{¢! bl X
M 02Y LAySyll 4da01-iSF2INSaL iRl {595t

Assessment of standards - categorization &
evaluation

M Y l-idiier al-FSier 02401 ddinl-olfiie X

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 5




= ~woronEs /  Methodology - Developing a imetao standard

Categorized

standards

Regulatory
requirements

Yes -
- Adequate Standards? —=————p SLENCELE [5 proposen &s .
acceptable mean to comply with

(e.g. SORA Safety

Objectives) 1 No a given requirement
C) )
|dentification of: Addressed KPA:
A Gaps/Bottlenecks A Safety
A Standards presenting low A Security
level of maturity or poor e
effectiveness

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 6




By AW DRONES Scope

A Year 1: Standards required to support effectively the Specific
Operations Risk Assessment (SORA) methodology

A Year 2: Standards supporting the development of U-Space in
Europe

A Year 3: Standards needed to support the operation of highly
automated UAS and to ensure that they can be operated safely In

a variety of applications .
y PP Iterative approach

throughout the project
duration

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.




=Sy AW DRONES , Stakeholders

A European Commission (DG-MOVE, INEA)
A EASA
A CAA Representatives
A Standard Making Bodies Representatives
i EUROCAE, RTCA, ISO, ASTM, ASD-STAN, &
A UAS Manufacturers
A UAS Operators
A UTM Service Providers
A Research and Academia
A & do not feel left out!

* This project has received funding from European Union's
> Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.




By AW DRONES Stakeholders involvement

1. As source of information for data collection

Collection of drone standards EUSCG RDP
M airworthiness! 2LIII-i12y4 5 LIPOSRAESET X0 ANSI Roadmap

Collection of drone-related and applicable general standards
EUROCAE, RTCA, ISO, ASTM, ASD-{¢!bi X
I 02Y LAySyul ada0l-iST2INSAL ty Rl £SgSt

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 9




By AW DRONES Stakeholders involvement

2. As source of feedback about methodology, standards
assessment, correctness and completeness of information,
etc.

By means of workshops, online

surveys, ad-hoc round-tables,
Interactions on the social-media, etc.

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 10




RS \ W DRONES Stakeholders involvement

2. As source of feedback about methodology, standards
assessment, correctness and completeness of information,
etc.

| don't know why we are here, but I'm pretty
sure that it is not in order to enjoy ourselves.

(Ludwig Wittgenstein)

izquotes.com

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 11




==y AW DRONES Stakeholders involvement

A Additional External experts will be able to contribute through:

A Online surveys

A Public Workshops

A Workshop 1 (today): Overview of the collected set of standards to
support effectively the Specific Operations Risk Assessment (SORA)
methodology

A Workshop 2 (June 2020): Overview of the collected set of standards to
support U-Space implementation

A Workshop 3 (June-July 2021): Overview of the collected set of
standards/principles for Autonomous UAS certification

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 12




B AW DRONES NSpecialo stakeholders

A AW-Drones has a dedicated link with the EC and EASA:
A Mutual awareness about activities of common interest
A Shared timeline following the regulatory roadmap

A One collaborative workshop already took place last June in
Cologne, others will follow shortly

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.

13



== AW DRONES / Project timeline

I
AW-DRONES PUBLIC AUTUMN 2019 AUTUMN 2020 SUMMER 2021 DECEMBER 2021
EVENTS “DRONE OPERATIONS IN THE “U-Space” “AuTONOMOUS UAS PRESENTATION OF AW-

SPECIFIC CATEGORY" WORKSHOP WORKSHOP OPERATIONS” WORKSHOP DRONES FINDINGS

DECEMBER 2021

JANUARY 2019 @
END OF PROJECT

START OF PROJECT
SORA SUPPORTING STANDARDS

U-SPACE SUPPORTING STANDARDS

AUTONOMOUS UAS 0Ps. SUPPORTING STANDARDS

RELEASE OF AW-DRONES DECEMBER 2019 DECEMBER 2020 DECEMBER 2021
SORA U-Space AuTONOMOUS UAS
PROPOSED STANDARDS DROME OPERATIONS IN THE SPECIFIC CATEGORY UNMANNED TRAFFIC MANAGEMENT OPERATIONS
I

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 14




By AW DRONES , What we produce

A Avyearly report about fiState-of-the-Arto of standards for UAS

A Avyearly report containing a fiwell-reasonedo set of standards:
A Applicability
A Maturity
A KPA Effectiveness

A An open repository containing structured information about
technical rules, procedures and standards for drones worldwide,
Including applicability to different UAS OPS categories and
different SAIL = metastandard

* This project has received funding from European Union's
* Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 15




By AW DRONES / What we do not produce

A AW-Drones does not draft UAS regulation
A AW-Drones does not produce UAS standards

A AW-Drones does not assess the technical quality of UAS
standards

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 16
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This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

1st Workshop - 19th September 2019
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http://www.aw-drones.eu/
https://twitter.com/AWDrones_EU
https://www.linkedin.com/company/19095396
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Performance-based, risk-based & operation centric
regulation

CEImarking NPAYpIZNNED

10312020

BEIEASA




Specific category ¢ Risk assessment

BEIEASA

SORA

(Specific Operation Risk Assessment)

Remote pilot competency.

Mitigations

Safe and secure flight

A

Flight conditions

Operational
limitations,

Remote pilot and other
personnel
competencies

Technical requirements
of the UAS

Security and privacy




AMC and GM for open and specific category

U By September 2019 publish an EASA Decision including:

U Revise AMC/GM published with the Opinion 01/2018 (and consulted through NPA 2017-05) to
check consistency with latest versions of the |IA/DA

Create new GM to include the result of the discussions held during last EASA committee

Publish the JARUS Specific Operation Risk Assessment (SORA) as AMC to Article 11 after
adaptation of the document to EASA language

U Publish the first predefined risk assessment discussed at the workshop in July 2018 and
reviewed by JARUS WG6 as AMC to the specific category

U In 2020 publish an additional EASA Decision including :
U Standards recognized as AMC for SORA Operational safety objectives (OSOs) and mitigations

BEIEASA




Opinion on standard scenarios (STS)

U STSs based on declarations and will be Appendices to the 1A

U 2 STS (based on scenarios already used in some MS)
U VLOS, Below 120m in urban environment, with UA MTOM<25kg

U BVLOS (using visual observer), Below 120m in sparsely populated area environment, range
<2km, with UA MTOM<25kg

t Compliance with technical requirements ensured through CE mark
U Applicability: [0 | (@ | [ |

= tgearirgose— | g :
onal regulation Validity of already submitted..
L5

Adoption of the
Amendment

Applicability of
EUSTS

Publication of EASA Opinion expected by Q4 2019

BIEASA Adoption of amendment expected by end of 2020




U_Space Building blocks

» Airspace volume designated by the MS where
U-space services are provided.

» Essential services:
= E-identification
= (eo-awareness
= Traffic information

» Consultation with Advisory Bodies 1-23 October
» 91{Ifa Opinion by end of 2019

BEIEASA



NPA#1 certified category: three types of

operations
\ Operations type #1: IFR operations of certified UAS cargo flying in
s airspace classes A-C and taking-off and landing at aerodromes under
9N E02LS
=F
f??' Operations type #2: UAS Operations in urban environment using pre-
- defined routes in volume of airspaces where U-space services are
"’3\ provided. This includes operations of UAS VTOL type carrying passengers

-

(i.e. air taxis) and small UAS cargo providing delivery services.

=

S
=

“a5
= o s Iﬂ? Operations type #3: Operations as in type#2 conducted with Manned

VTOL.
AN .
BTN s



NPA#1 certified category planning

U EASA s developing a concept paper that may be published by the end of 2019
U NPA planned to be published in Q3 2020
U Opinion planned to be published in Q3 2021

BEIEASA N
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Ewropean Union Aviation Safety Agency
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By AW DRONES /

Drone standards state-of-the-art
- Data collection and
classification framework

Sebastian Cain
German Aerospace Center - DLR

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 1
Grant Agreement N0°824292.




By AW DRONES ,

A What we want to doé
A Approach
A Data Sources
A Structuring
A Domains
A Mapping to Requirements from the SORA
A Status of the work and way forward

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under

AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
Grant Agreement N0°824292.




By AW DRONES , What we want to doe

Data collection and analysis 15t step
Gather standards applicable to mass market drones which are
already in use or in development
and develop a structured overview document

Support EASA and EC in the progress of a drone regulatory framework by
providing an overview of available support of regulation

show documents & standards that support current approach proposed by
SORA and allow conclusions on gaps

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
Grant Agreement N0°824292.




= AW DRONES Structure of Approach

DLR

(lead / coordination / basic document / contribution)

< CERTH
Methodology for k { NLR
categorization & o < DJI
assessment of Overview of existing and - ( FSF-MED
data in-progress standards 2 < EUROSC ITALIA
3 ¢ TU Delft
Data collection for General data on documents S < ORTELIO LTD
assessment and = { UNIFLY
selection of Categorization & mappingto f< < Al
proposed set reflect the affected aspect of { B&C
the legal permission < Delaif

ol This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
Grant Agreement N0°824292.




== AW DRONES Data Sources

Data Collection of Drone (-related) Standards

EUSCG Rolling development plan

ANSI Standardization Roadmap for Unmanned Aircraft Sytems

ASTM UAS Roadmap

;& Collection of other applicable standards (ASTM, ISO, DIN, RTCA, SAE, &)

Standards Data

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 5
Grant Agreement N0°824292.




== AW DRONES / Structuring of Data

Data Collection of Drone (-related) Standards

. GememlDan | oo to SR8

- _ reqUirementS

EUSCG Rolling development plan

ANSI Standardization Roadmap for Unmanned Aircraft Systems
Standards Data

ASTM UAS Roadmap

Collection of other applicable standards (ASTM, ISO, DIN, RTCA, SAE, &)

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 6
Grant Agreement N0°824292.




By AW DRONES / Categorization to Domains

Design & Airworthiness (at product Avionics &

el level) Equipment

Personnel Operations Oversight

[ ) Manufacturer [ 1 [ 1 [ . 1 ( 1 [ ( : ) " .
—_ o . Remote Pilot Marking and Notified bodies and
Definitions organization Maintenance General General General . - e e
L | (design & production) || ) It Competence ]| ]| Il Registration ] Qualified Entities
4 i i 1 'a 1 Management Of 'a R 'a i R 'a 3\ ( i hAYd R R
Classfication of UAS . . I UAS Maintenance I Security (operator's || Level of Automation/
Operations Design A?r?lx?glrrt]rl:i?\lésss Communication personnel competence E-ldentification responsibility) Autonomy
[ 1 [ ) Electromagnetic [ 1 | Additional crew 1 1 1 )
Manuals Production Compatibility and Detect and Avoid members competence Service Providers Operator organization || RPS Service Provider
L ) J|_ Lightning Protection | | I P I ) L 0 )
f . 1 [ )[E Software 1 [ 1 [ 1 [ 1 . . [ Take-off/Landing
Classl;frlgﬁg;)n of Sz:;gg;zrs:;ﬁiy Development & Navigation Human Factors Tracking €2 Ilg,':‘oli/f’;g\r"ce zones
L ] L ) Assurance L I ) L J L J|_ (Urban Vertiports) |
. Emergency capabilities . ) . Ground Handling
Electrical System & Health monitoring Lights Instructors Geo-awareness Standard Scenarios Service
. . . UAS-ATM (IFR above Accident/Incident
Propulsion systems Structures Cyber-security Examiners VLL and below FL 600) investigation
. . Risk Assessment
Fuel Flight Handling Instruments Assessors (Operations)
i ; Traffic surveillance . -
Noise & Environment Perfomance (tracking) Training Organizations
Level of Automation/ Ground Control Command and Control
Autonomy Station (02) Link
Flight Control System
> < I
This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 7

Grant Agreement N0°824292.



sy AW DRONES

General

Manuals

Systems safety assessment
Classification of drones
Classification of UAS operations

oo

Categorization to Domains - Revised

Initial
Airworthiness (at
UAS level)

Continuing

Airworthiness

Cyber-security Noise & Environment

Accident/Incident investigation

Instructions for continued airworthiness

Airborne Electronic Hardware (AEH)
Development Assurance

Emergency capabilities &
o Power Plant Installation Health monitoring
Limitations
Software Development Assurance

Training organizations
Electrical System
Risk Assessment (Operations)

UAS Operations Aerodromes

Physical Security
Flight performance

Safety data collection and analysis

Environmental qualification of

Equipment(Ground and Airborne)

Command and Control (C2) Link

Aircraft Noise Emission competence(non-regulated professions)

U-Space/ATM Environment Personnel Oversight

Instructions for continued airworthiness

UAS Maintenance personnel competence

Privacy and data protection
Ground Handling Service Remote Pilot competence

UAS Operator Notified bodies and Qualified Entities

Standard Scenarios

Remote Pilot Station (RPS) Marking and Registration
Level of Automation/Autonomy UAS-ATM (IFR above VLL and below FL 600)

Systems & Equipment
Traffic surveillance (tracking)

Additional crew members

Aerodrome operator

C2 Link Service Provider . -
A ft
ircraft gaseous emissions RPS Service Provider

U-Space Service Providers

Take-off/Landing zones (urban vertiports)

Geo-awareness

ATS CommunicationDetect - q : E-ldentification
Design & Construction Cumulative noise around vertiports

* X %
* *
* *
* *

* 5 K

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.
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=S AW DRONES / Categorization to Domains - Revised

Initial S
General Airworthiness (at A_Contl?#lng UAS Operations Aerodromes U-Space/ATM Environment Personnel Oversight
UAS level) irworthiness

Physical Security
| |
- - Privacy and data protection -

Classification of UAS operations Risk Assessment (Operations)

Cyber-security Noise & Environment UAS Operator Notified bodies and Qualified Entities
: : ; T Safety data collection and analysis
Accident/Incident investigation :

Standard Scenarios
Remote Pilot Station (RPS) Marking and Registration
Level of Automation/Autonomy UAS-ATM (IFR above VLL and below FL 600)
Instructions for continued airworthiness

Systems & Equipment Additional crew members
Aircraft Noise Emission competence(non-regulated professions)
Airborne Electronic Hardware (AEH) Traffic surveillance (tracking) _ Aerodrome operator
Development Assurance

Emergency capabilities & Environmental qualification of S RPS Service Provider
Power Plant Installation Health monitoring Equipment(Ground and Airborne)
U-Space Service Providers i ;
Lights Command and Control (C2) Link Take-off/Landing zones (urban vertiports) Geo-awareness
Software Development Assurance — —
Design & Construction ;\;g isg;crjnunlcatlonDetect Cumulative noise around vertiports S ST

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
Grant Agreement N0°824292.
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Be=a¥ AW DRONES / Categorization to Domains - Revised

I
UAS Operations Aerodromes U-Space/ATM Environment Oversight

. . UAS Maintenance personnel competence |nStI’UCti0nS fOI’ Continued airWOI‘thineSS
Physical Security
Flight performance
Privacy and data protection
Ground Handling Service Remote Pilot competence

Initial
General Airworthiness (at
UAS level)

Continuing

Airworthiness

-
Classification of drones

Systems safety assessment

Classification of UAS operations Risk Assessment (Operations)

Cyber-security UAS Operator Notified bodies and Qualified Entities
: : ; T Safety data collection and analysis
Accident/Incident investigation
Standard Scenarios
Remote Pilot Station (RPS) Marking and Registration
Level of Automation/Autonomy UAS-ATM (IFR above VLL and below FL 600)

Instructions for continued airworthiness
Systems & Equipment Additional crew members
Aircraft Noise Emission competence(non-regulated professions)
Airborne Electronic Hardware (AEH) Traffic surveillance (tracking) Instruments _ Aerodrome operator

Development Assurance
Emergency capabilities & Environmental qualification of AT H T ; "
o : . RPS Service Provider
o Power Plant Installation Health monitoring Equipment(Ground and Airborne)
Limitations " "
U-Space Service Providers

Lights Navigation Command and Control (C2) Link

Software Development Assurance T
ATS CommunicationDetect 5 " 7 E-ldentification
Design & Construction and Avoid HMI Cumulative noise around vertiports

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 10
Grant Agreement N0°824292.

Take-off/Landing zones (urban vertiports)

Geo-awareness




=y AW DRONES /

General

oo

\EQIELS

Classification of drones

Categorization to Domains - Revised

Initial Continuing

Airworthiness (at _ _
UAS level) Airworthiness

Systems safet assessment

Physical Security
Flight perfor..ance

U-Space/ATM Environment Personnel Oversight

UAS Operations Aerodromes

Instructions for continued airworthiness

Privacy and data protection
Remote Pilot competence

UAS Maintenance personnel r~~_cwence

Ground Handling Service

Training organiz=**_.,5
— : Eler rical Syste .«
Classification of UAS operations Risk Assessment (Operations)
Notified bodies and Qualified Entities

Accident/Incident investigation

Instructions for continued airworthiness

Airborne Electronic Hardware (AEH)
Development Assurance

Human Factors kinees

Traffic surveillance (tracking)
Power Plant Installation

UAS Operator

Cyber-securit "Joise & Envirorr- . B ; § :
' Safety data collection and analysis
" f— | sefety dtacolction and anlyss |
Standard Scenarios

Marking and Registration
Level of Automation/Autonomy UAS-ATM (IFR above VLL and below FL 600)

Systems & Equipment Additional crew members
Aircraft Noise Emission competence(non-regulated professions) Aerodrome operator

Instruments

Emergency capabilities & Environmental qualification of R Aircraft gaseous emissions : -
: : RPS Service Provider
Health monitoring Equipment(Ground and Airborne)

U-Space Service Providers Ke-off/Landi b ;
Lights Command and Control (C2) Link Take-off/Landing zones (urban vertiports) Geo-awareness
Software Development Assurance
ATS CommunicationDetect - q ; E-ldentification
Design & Construction Cumulative noise around vertiports

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under

Grant Agreement N0°824292.
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=S AW DRONES / Categorization to Domains - Revised

Initial
Airworthiness (at
UAS level)

Continuing
Airworthiness

General

UAS Operations Aerodromes U-Space/ATM

Environment Oversight

. . UAS Maintenance personnel competence Instructions for continued airworthiness
Physical Security

\EQIELS

Classification of drones
Classification of UAS operations

oo

Flight performance
Systems sa 3ty assessment _ Privacy and data protection
Ground Handling Service Remote Pilot competence
Training organizations
Electrical System
Risk Assessment (Operations)

Cyber-se surity Noise & Environment _ _ UAS Operator Notified bodies and Qualified Entities
Safety data collection and analysis

Standard Scenarios
Human Fa: ‘ors : : : :
Remote Pilot Station (RPS) Marking and Registration
Level of Automation/Autonomy UAS-ATM (IFR above VLL and below FL 600)

Instructions for continued airworthiness
Additional crew members
Aircraft Noise Emission competence(non-regulated professions) Aerodrome operator

Accident/Incident investigation

Airborne Electronic Hardware
(AEH) Development Assurance

Power Plant |nSta||atI0n Heain monioring Lqu.pmc.u\Ground a.nd All"bome)

Limitations ] )
U-Space Service Providers Take-off/Landi R )
Lights Command and Control (C2) Link ake-off/Landing zones (urban vertiports) Geo-awareness
Software Development Assurance

ATS CommunicationDetect - ] ; E-ldentification
Design & Construction Cumulative noise around vertiports

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
Grant Agreement N0°824292.
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== AW DRONES / Structuring of Data

Data collection of drone (-related) standards

General Data Drone
Category

Document Data Mapping to SORA requirements
Type | N° p ¢S p X Open | Spec | Cert
EUSCG Rolling development plan

ANSI Standardization Roadmap for Unmanned Aircraft Systems

ASTM UAS Roadmap

Collection of other applicable standards (ASTM, ISO, DIN, RTCA, SAE, &)

Standards Data

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 13
Grant Agreement N0°824292.




BV AW DRONES / Structuring of Data

Data collection of drone (-related) standards

General Data Drone Categorization

Category

Domain  Document Data Affected 0SOs Affected GRM ~ Hected  SORA
Topic | Type | NS s X Open | Spec | Cert IAMX THM amiMXHBp aH p 9wt ARM STEP
Subtopic Strat | Tact #9

X

X

X
X

Standards Data

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 14
Grant Agreement N0°824292.




AW DRONES Data Collection Document

Ground Risk Mitigations Collision Risk (Air Risk)
3 Affected SORA0SO Wi (Generit) Strategic Mitigation Tactical Mitigation e
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Operatona Remote crewtraining | Safe design umanérrr operating SrategicM = vo
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Equipment ce. [he OSED only defines X
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Eauipment P g |The draft is still not X
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(Operational Services and |can be included as a core |EuroUsC
o e e X om0 o uisned [eronmentoeseptontor | X[ X | X X XX | x| x X
[Ainworthiness  |Automation/Autonomy |we-105 |Automatic Draft not available yet. A
Aimam AvatioTSystem Performance Sancard retiminary maoping s wouse | X
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|pinworthiness  |Automation/Autonomy |automatic Taxing o draft published
Vimimum AviationSystem Performance Standard [¢ o preiminary mapping o | X
B X s (e o endrequrementsatsyemieeb o [0 o X | x| x X X | X | X g rom e 0520,
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|pinworthiness [A draftis not available X
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AW DRONES Data Collection Document

o W PTG
' o ‘Adverse M2 et e o Commor
ey D Pocument Operation Remote crew training | Safe design | 10" Human Error Strategic M. AP LS o Structuresand | vLOS
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s| 5 5 ks s Ik o oo s ez 2 s 19 |0 s wes [ wmese [ [wme fven e vem |wem | |2 213 |E |3 g
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Equipment Link |we-105
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[— peratonaseces anaemironmental_eurocae X | x X X X XX | X X igetion Deec: e fose | X
5 [aupme petect & void X oescription for DA n very Low Level Operations [WG-105 jorocing X X X ]
Equipment P " [A drattis not availabe at X
Minimum Operational Performance Standard [ - - X | XX X the moment. Preliminary| [Eurousc
o [eE e aia X (Requiementat quipmentleve orDARat [ e X | x| x X | x X X X
e [Very Low Level (VLL) Standard: X
[STANREC 4611 [To detal comprehensive X | X X emergency procedres [rupet
o [MOSE o anvoia P i y Ter—— o pubited.[oidance and ecommended [ X | X | X X XX |X]|Xx X X | X|X X X e o
Eauipment 101Ed.A Ver. 1| |practice for 050 #4:ATOL capability X
(Operational Services and [can be included as a core: |EuroUsC
B favetor X om0 e i [emonmentoeseptontor | X | X | X X X | X|X|X X
[Airworthiness |Automation/Autonomy |we-105 bt Draft not available yet. A
i mum Aviation System Performance Standard [oreliminary mapping s JEurousc. X
o [prone  fowror X a5 |(Emdamandranremenstmemiovfor [0 e X | x| x X X | X | X |X X i
nwortness |sutomation/auonony (e toen we-ios T
[Operational Services and capailty can be lEurousc X
o [oms [ X om0 hee. e femomentonsnpionr | X | X | X X X | x| x
Ainvorthiness | Automation/Autonomy |Automtic Taxing o draft published.
Virimum Aviation System Performance Standard [ - pretiminary mapping jeurouse | X
oo [one et X asesEno-end Rcuirements tstem el for [ e X | X | X X X | x| x e rom e 0520,
inwortiness |utamation/autonomy (Ertoend e erued o e 0 "
(Operational Services and X | [recovery functions can [EuroUsc
o P92 lemegeneycaptiites | X oo e orgaing  [enonmentoesenpiontor | X | X | X X XX | x|x X | x X
[rusiiies [A draftis not available X
Minimum Aviation System Performance Standard [, o X | |vet apretiminary [Eurousc
oo 292 femeencycapaiives | X s (o andRegurements tsystem e o [ e X | X | X X X | x| x|x X | x X
Airworthiness Recover |with current hypothesis,
a (st [psTM [Develop a draft standard that X X X X assumed to be identical [controlled [DELAIR X
oesin o
i Iew speiation forsusspacutes Ratnmamea  fonoing [tefines e requrements fora .
57 [eintiness _|Emeraency capabltes X e ec oo
[ASTM. [This specification covers the X potentialy to meet80J  |controlled |DELAIR X
oesion & Istandard specification for Small Unmanned fehed | o x| x X
&3 Ai;“nmms [Emergency capabilities X Faz1n | o (oUA® Paracntes IF38 Unmanned [Published  [design and 1 . X X X X threshold. b
[his guide covers how to open: lcontrolled |DELAIR X
T T x om0 [stancaro e for sttt osganapsT I icaicecstenod o} x | x M x | x T
laortinss ooy :
‘Damaged wiring or equipment Electrical stds Not lcontrolled |DELAIR X
o [oome  premencotcomimos | R S —p—— e | e g oraaspnert X | x M
inwortiness |amortines el viringsystems Foninatsytems i

|
This project has received funding from European Union's
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sy AW DRONES Data Collection Document T Example

General Data

Category

Mapping to SORA Editorial

Standard Specification for Training
F3330- 18 |and the Development of Training ASTM
Manuals for the UAS Operator

1.1 This specification defines the requirements for
training and the development of training manuals for the
unmanned aircraft systems (UAS) operator.

ublished
g X

R This project has received funding from European Union's
* * Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
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Data Collection Document T Example

I
>
o . - .
General Data & Mapping to SORA Editorial

3

Standard Specification for Training

F3330-18 |and the Development of Training |ASTM
Manuals for the UAS Operator
Domain UAS Category
Domain Subtopic open specific certified
Personnel  |Remote Pilot competence X X
I

* *

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
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=== AW DRONES Data Collection Document i Example

>
Mapping to SORA Editorial
Standard Specification for Training
F3330-18 |and the Development of Training |ASTM

Manuals for the UAS Operator
% Q
c ” 2 15
&) 2. <2 wn
= 8 | 5| %
= < = 7
Q O <
O o

This specification defines the requirements for training and the development of training
manuals for the unmanned aircraft systems (UAS) operator. The standard includes
requirements or best practices, or both, for documentation and organization of a
professional operator (that is, for compensation and hire) for the purposes of internal controlled | DBL X
training programs.

The standard may cover the development of a training syllabus that includes Multi Crew
coordination

This project has received funding from European Union's

* . .
LRl Horizon 2020 Research and Innovation Programme under AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
Grant Agreement N0°824292.




By AW DRONES /

Current Status

Status
Currently >600 documents in the table
~50% of documents mapped
Feedback from partners & EASA experts
Progress

Data collection
o Data mapping to SORA

na Adaption to new proposed Domain system

Data assessment (first step)

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19 22



=y AW DRONES /

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

Thank you!

Sebastian Cain

German Aerospace Center DLR
Lilienthalplatz 7, D-38108 Brunswick
Sebastian.Cain@dir.de

AW-Drones Workshop @ EUROCONTROLL ¢ Sebastian Cain ¢ 19/09/19
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1° Interactive session
and feedback collection



Your opinion is important:

Strongly disagree

there is a lack of technical standards for drones

—_———

the lack of standards is holding back drones
business in Europe

3.8

Strongly agree

i Mentimeter



I Mentimeter

Which is the domain with the highest need for well-
defined standards?

Ist UAS Operations

2nd | U-Space/ATM
3rd
4th
5th
6th
7th
8th

Initial Airworthiness
(at UAS level)

Personnel

Continuing
Airworthiness

Oversight
Aerodromes

General



Are we missing something? Suggest your domains or

keywords (2 max)

detect and avoid
flight termination system

ops-ats communication
systemconnectivity
flight planning
experimental

separation

probable failure
preflight info bulletin

Temeeneneia  NEAlIth monitoring
insurance  patteries

groundstation

uas maintenance
vertoports

sustainability
flight data recording

highway observation

geofencing

remote direct identificat
existing licence convert
human machine interface
rnp 01 for small uas vl

tools for law enforcement
design appraisal

supplementary data uas aviation security

i Mentimeter



i Mentimeter

Is there a specific standard you would like to
suggest for AW-Drones consideration?

ats phraseology
urban mobility law-enforcement
emergency response plan

@ @
gnss guidelines for uas
remote direct identificat une en-iso 17025
autonomy certification gm uas neutralization
iso 9241-303 scaleable ats communicati

iso 23665 train personel
astm remote id iso 21384-5 vertiports

iso 20000
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Overview of mapping
between standards and
SORA requirements

Matteo Carta- EuroUSC Italia
Filippo Tomasello- EuroUSC ltalia

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

1st Workshop - 19th September 2019



Y AW DRONES Outline

1. Methodology for the assessment of the standards
U Assessment criteria
U Assessment process

2. Verification of standard compliance with SORA requirements
U Overview of the mapping process
U Example #1: Operational Safety Objectives #9,15,22
U Example #2: Mitigation for Ground Risk Class (M3-Emergency Response Plan)
U Example #3: Tactical Mitigations Performance Requirements (VLOS)

3. Conclusions & Next Steps

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.




me—aw AW DRONES / Methodology for the assessment of the standards

Standard collection

DErTITOR AE TRTS O5TE OTCONETY BTOVITEE 5 METNEMETTaTy COREranT
b Generat P X a0 AS-4Ucs Unmanned || [setof definitions for quantity types used in data models for|
classificatio Systems (Uxs) unmanned systems. In this data dictionary, & quantity is
DO SAE— iz sAE Ao Rerbmm PYETTE HRF OEsCrToE:
d AS-41AUS Joint terminol t d systems (UMSs) and
> General 2% X ARPE128 Unmanned Systems Terminology Based on the ALFUS Framework JAUS doin puti nen Il Ermnatoey CoccHICISURRanaed SR CIDMESTED
classificatio Architecture for definitions for those terms. It focuses only on terms used
TETTRIon SAE = = = e
d E-33 U d
£ Gereral |°"% X sk UAS Propulsion System Terminology -3 Unmanned planned
classificatio Aircraft Propulsion
= DEVETON 5 STETOETO NaT PrEsenTs 5§ TEXTCoT Tor UTanmeD
d [ ircraft systems (UAS). The Standard Terminology f
a General  |°"% ASTM WK62416 New Standard Terminology for Unmanned Aircraft Systems F38 Unmanned planned CHERHISE ETS ST R
classificatio _ Unmanned Aircraft Systems (“Standard Terminology”) is
Aircraft Systems N _
DermToT RemrEtT T ta e Tt S e TS ST RO
and 50 civil UAS. The standard applies to their industrial
s General 150 21895 Requirements for the categorization and classification of civil UAS ongoin
vassificatia | X a - TC20/SC16/WG1 going regulation, development and production, delivery and
DermTOT PO e T UMt TON & oMo &S e TTom
and General requirements for UAS for civil and commercial applications, UAS 150 . and references relevant to the whole Standard, the purpose.
5 General L X 150 21384-1 ) ) ongeing o ) .
classificatio terminology and classification TC20/5C16/WG1 of which is to provide a safety quality standard for the safe
T ey s steTs ot e e it reEn T Tor G
d General Operations Manual for Professional Operator of Light Unmanned Operations Manual for Professional Operator of Light
7 Genersl 7MY X ASTM WKE2744 * P P e F38 Unmanned onging perations Manua’ lor “rotessiana Speralor of 8
classificatio Aircraft Systems (UAS) N Unmanned Aircraft Systems (UAS). The standard addresses
Aircraft Systems § ! |
ST spetTTaTTpTSTEs the o o
= General Maint Manual (GMM) f d
a General Maintenance Manua or an unmanne
s General  |Manuals X ASTM WK52743 Development of Maintenance Manual for Small UAS F38 Unmanned onging ! X
> aircraft system (UAS] designed, manufactured, and
Aircraft Systems Y . -
e A This standard outlines the elements and characteristics of
an andled and In-
s General - X ANSI/CTA - 2063 Small Unmanned Aerial Systems Serial Numbers " _ |published  [a serial number to be used by small unmanned aerial
classificatio vehicle Electronics oyetems

|dentified more than 600 standards developed by relevant SDOs, including EUROCAE,
ASTM, ISO, SAE, ASD-STAN, etc.

A Both published and under development standards are considered

A List of standards for each domain reviewed with EASA experts

A Possibility to include additional standards in next iterations of the project

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019 3
Grant Agreement N0°824292.




== ~woronNEs / Methodology for the assessment of the standards

The methodology for the assessment fo the standards comprises three different
cases:

U CASE 1: Assessment of standards potentially suitable to comply with a
certain SORA requirement (e.g. OSO #6)

U CASE 2: Assessment of the gaps (i.e. SORA requirements not covered)

U CASE 3: Assessment of standards not mappable with any requirement
(horphano standard)

A Multi Criteria Analysis to address each CASE
A CASE 3 not addressed in the first iteration
A ¢2R-8H 220MaK2LJ20dZSR2Y CASE 1

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

1st Workshop - 19th September 2019 4



=Sy AW DRONES / Multi Criteria Analysis

A Analytic method to compare and rank options
A

Allows to translate any assessment (qualitative or quantitative with different
units of measurements) into non-dimensional numerical scores € which
can be algebraically summed

Scores may have different iweighto
Allows to scope analysis considering any relevant perspective:

KPASs

Environment Recommendations for Authorities/

Maturit Standard Making Bodies on the basis
Y of the results (i.e. the weighted

Etc.. algebraic totals)

A
A
"
.
.
i

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under

1st Workshop - 19th September 2019
Grant Agreement N0°824292.




==y AW DRONES / CASE 1

U CASE 1: Assessment of standards potentially suitable to comply with a given
SORA requirement

weigh

Effectiveness to fulfill SORA requirement 3 Scoring system
(e.g. OSO #6)

Maturity

Criterion X 2 1-11]0 1 2

Type of standard
Cost of compliance
Environmental impact
Impact on EU industry competitiveness

e S S R N

Social acceptance

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.




== AW DRONES / CASE 1

CONCLUSIONS FOR CASE 1

SCORE RANGE B SCORE RANGE C

SCORE RANGE C

-20 +20
: . : . standard listed as -
I. Identify possible applicable standards : Standard is
: possible acceptable
from other industry segments (e.g. . proposed as
L mean to comply with f

automotive); or the reauirement on a preferred
ii. Recommend the amendment of the case bq case basis acceptable mean

standard y to comply with the

requirement
I

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019

Grant Agreement N0°824292. 7
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Criterion

Where are we now?

Mapping between standards and
SORA (v2.0) requirements is on-going:

Effectiveness to fulfill SORA requirement 3 _

Maturity
Type of standard
Cost of compliance
Environmental impact
Impact on EU industry competitiveness
Social acceptance

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

A Mitigations for Ground Risk

A Tactical Mitigations Performance
Requirements (TMPR)

A OSOs (Robustness up to SAIL IV)

A Adjacent Area/Airspace
Considerations

i i S e

1st Workshop - 19th September 2019



== AW DRONES / Current progress

Standards assessed (either published or under development by main SDOs):

»=» 100% standards from X  50% Standards
Iég TC 20/SC 16 RTO\ (most from SC 228)

EUROCAE
x 80% Standards from WG 105 Qﬂ.g:!.'lb/) * 30% Standards from F38
|

ASTM INTERNATIONAL

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 9




B AW DRONES Preliminary gap analysis

Standards coverage of SORA requirements

m Full Coverage m Partial Coverage = No coverage

I
This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 10




==y AW DRONES Mapping Example #1

0OSO0 9,15,22 Remote Crew training

REMOTE CREW LEVEL of INTEGRITY
Sl ol Low | Medium | High

The competency-based, theoretical and practical training ensures knowledge of:
a) UAS regulation
b) UAS airspace operating principles
¢) Airmanship and aviation safety

d) Human performance limitations
Criteria

OSO #09, OSO e) Meteorology

#15 and OSO
#22 f)y Navigation/Charts

g) UA knowledge
h) Operating procedures
and is adequate for the operation.2

LEVEL of ASSURANCE
REMOTE CREW COMPETENCIES -
Low Medium High
« Training syllabus is available. A competent third party:
0S0 #09, 0SO Criteria Tra!ning is self-declared (with evidence | «  The operator provides , « Validates the training syllabus.
#15 and 0S0O available). competency-based, theoretical « \erifies the remote crew
#22 and practical training. competencies.
I

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019

Grant Agreement N0°824292. 11



==y AW DRONES / Mapping Example #1

0SSO 9,15,22 Remote Crew training
Main standards assessed:

SAE G-30 ARP 5707 Pilot Training Recommendations for UAS Civil Operations
ASTM F-38 F3266-18 Standard Guide for Training for Remote Pilot in Command of UAS
Endorsement
1ISO TC20/5C16 1SO 23665 Unmanned aircraft systems -Training for personnel involved in UAS
(WG3) operations
JARUS WG1 - JARUS Recommendation for remote PILOT COMPETENCY (RPC) for UAS

OPERATIONS in category A (OPEN) and category B (specific)
+ GM on RAE (Recognised Assessment Entity)

F-38 F3330-18 Standard Specification for Training and the Development of Training
Manuals for the UAS Operator

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 12




==y AW DRONES / Mapping Example #1

______[low | Medium _[High _ JARUS

Integrity Full (only RP) recommendation for
| | remote pilot Status:
Assurance - Partial Partial competency (RPC) for BE»IE}is post
UAS operations in
Category A and B ext. consul.
Remarks: Gaps:
A Developed hoc by JARUS to cover 0SO 9,15,22 A Not covering training of other remote crew
requirements members (VO, Payload operator)

A Includes training syllabus for RP in VLOS and BVLOS
A Easily Complemented by GM for the Recognised
Assessment Entity (RAE) for the assurance part.

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019

Grant Agreement N0°824292. 13
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S o vedum L hign

_ JARUS guidance Status:
Integrity No coverage

material on JARUS [ IglEUEN
Assurance Full Full recommendation under
I UAS RPC CAT A and

| ballot until
CAT B regarding RAE 22 Sept

Remarks:

A Defines requirements for a RAE (Recognised assessment entity)
A RAE is an entity recognised by the competent authority as a provider for theoretical

knowledge examination and practical skill assessment as described in Article 3 (c) of the
JARUS Recommendation UAS RPC Cat A and Cat B.

This project has received funding from European Union's

Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292.
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==y AW DRONES / Mapping Example #1

______[low | Medium _[High _ 1SO 23665

Integrity Full (only RP) Training for
Status:
Assurance - Full Partial personnel Draft (CD)
iInvolved in UAS
OPS
Remarks: Gaps:
A Full coverage of all integrity requirements in A Current version not covering training of other
relation to Remote Pilots remote crew members (e.g. VO, Payload
A Very comprehensive and detailed training syllabus operator)
A Provides requirements for training organization A Current version only limited to VLOS
A Planned to include annexes covering other conditions (further Annex to cover BVLOS is
remote crew members expected)

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 15




By AW DRONES /
T Tlow edum [ Hgh

Integrity Partial

Assurance - Partial

Partial

Remarks:

A Training for RP operating in the NAS

A Training syllabus developed following manned
aviation models (PPL and CPL)

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

Mapping Example #1

ARP 5707
Pilot training Status:
recommendations :
o Published
for UAS civil
operations
Gaps:
A Only requirements for practical training
A Training requirements limited to rotary wing aircraft
A No requirements for VOs, payload operators, etc
A Distinction between VFR and IFR flights (not VLOS/ BVLOS)
A No requirements for the training organisation

1st Workshop - 19th September 2019 .
1



==y AW DRONES / Mapping Example #1

______[low | Medium _[High _ 3266-18

Integrity Full (only RP)

Standard guide for Status:

Assurance Partial NoO Training for Remote Published
coverage Pilot in Command of
UAS Endorsement

‘NTERNA™
Remarks: Gaps:
A Full coverage of all integrity requirements for A Not covering training of other remote crew members
Remote Pilots (VO, Payload operator)
A Contains a schematic training syllabus A Not much details about Emergency/contingency
procedures

A No distinction between VLOS and BVLOS conditions
A No requirements for the training organisation

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 17
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S low ™ wedium | High Fa330-15

Integrity No coverage Standard specification _

| for Training and the [ ELELORE
ASELTENTE - Rl Partial development of Published

Training Manuals for
TERNA™ the UAS operator

Remarks:
A Well-structured guidance to develop an operator training program
A Potentially suitable for any kind of UAS (up to 600 kg) and operation
A May constitute evidence of competency-based training

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

1st Workshop - 19th September 2019 .
1




ey AW DRONES Mapping Example #1

Conclusions: 0OS0O 9,15,22 Remote Crew training

A The combination of JARUS recommendations for RPC and JARUS GM for RAE identified as
the best standard to cover OSOs 9,15,22

A 1SO 23665 (still under development) is also a good candidate to meet OSO requirements
(new annexes expected to cover gaps)

A A general gap is absence of training requirements for remote crew members other than
Remote pilot

Further standards to be monitored:
ASTM F38: WK62741 New Guide for Training UAS Visual Observers

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 19




AW DRONES

Mapping Example #2

M3 Emergency Response Plan (Integrity)

LEVEL of INTEGRITY
Low/None Medium High
Same as Medium. In
M3 - An The.ERP.: e addition, in case of loss of
Emergency No ERP is available, or | ® IS suitable for the situation; | oontro| of the operation,
Response the ERP does not cover | ¢ limits the escalating effects; | the ERP is shown to
Plan (ERP) Criteria the elements identified | ® defines criteria to identify an | significantly reduce the
is in place, to meet a “Medium” or emergency situation; number of people at risk
operator “High” level of integrity | ® is practical to use; although it can be
validated ¢ clearly delineates Remote assumed that a fatality
and Crew member(s) duties. may still occur.
effective Comments | N/A N/A N/A
|
* Xk This project has received funding from European Union's

*: X Horizon 2020 Research and Innovation Programme under
* & X Grant Agreement N0°824292.

1st Workshop - 19th September 2019
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By AW DRONES

M3 ERP (Assurance criterion #1: procedures)

Mapping Example #2

LEVEL of ASSURANCE

Low/None

High

Criterion #1
(Procedures)

Procedures do not
require validation
against either a
standard or a means
of compliance
considered
adequate by the
competent authority.
The adequacy of the
procedures and
checklists is
declared.

The ERP is developed to
standards considered
adequate by the
competent authority
and/or in accordance
with means of
compliance acceptable
to that authority?.

The ERP is validated
through a representative
tabletop exercise?
consistent with the ERP
training syllabus.

Same as Medium. In addition:

The ERP and the
effectiveness of the plan
with respect to limiting the
number of people at risk
are validated by a
competent third party.
The applicant has
coordinated and agreed
the ERP with all third
parties identified in the
plan.

The representativeness
of the tabletop exercise is
validated by a competent
third party.

This project has received funding from European Union's

* * . .
Xk Horizon 2020 Research and Innovation Programme under

Grant Agreement N0°824292.

1st Workshop - 19th September 2019
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By AW DRONES Mapping Example #2

M3: ERP (Assurance criterion #2: Training)

LEVEL of ASSURANCE
Low/None Medium High
e An ERP ftraining syllabus
E avall?jbh?.th ERP Same as Medium. In addition
Criterion #2 Does not meet the * " record o ? ted bv th competencies of the relevant
(Training) *Medium” level criterion raining comp'eted by e | qiaff are verified by a

relevant staff is
established and kept up
to date.

competent third party.

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under

1st Workshop - 19th September 2019
Grant Agreement N0°824292.
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AW DRONES / Mapping Example #2

M3 ERP
Main standards assessed:

ASTM F38 F3266 ASTM F3266: Standard Guide for Training for Remote

Pilot in Command of Unmanned Aircraft Systems (UAS)
Endorsement

ISO TC20/SC16 21384-3 UAS Operational procedures

1ISO TC20/5C16 23665 Training for UAS personnel

ISO TC 283 45001 Occupational health and safety management systems --
Requirements with guidance for use

|ATA |ATA (ERP) - Emergency Response Handbook

Task Force

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 23




By AW DRONES / Mapping Example #2

Conclusions: M3 ERP

ASTM F-3266 | 1S021384-3 | 1SO 23665 | 1SO 45001 | IATAERP

ERP Suitable for the situation

(UAS OPS)
ERP Practical to use X X X X
Criteria to define emergency X X
situations
INtegrity  pemote Crew duties X X X X X

Criteria for reduction of X X X X X
people at risk

Assurance Training syllabus X X

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 24




By AW DRONES Mapping Example #3

TMPR: VLOS/EVLOS conditions

Requirement 1 (De confliction scheme): The operator should produce a documented
VLOS de-confliction scheme, explaining the methods that will be applied for detection
and the criteria used to avoid incoming traffic.

Reguirement 2 (Phraseology, procedures and protocols): If the remote pilot relies on
detection by observers, the use of communication phraseology, procedures, and
protocols should be described. Since the VLOS operation may be sufficiently complex a
requirement to document and approve the VLOS strategy Is necessary before
authorization and approval by the competent authority and/or ANSP.

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 25




== AW DRONES Mapping Example #2

Conclusions: TMPR (VLOS/EVLOS)

General Remarks on Requirement 1:
A No standards providing a de-confliction scheme

General Remarks on Requirement 2:
A Available standards providing guidance on phraseology and communication

procedures in aviation but not specific for UAS OPS

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 26




By AW DRONES Conclusions

A Mapping with SORA requirements:
A Identified a set of standards covering SORA regs.

A Analysis considers both published and on-going standards
A Main gaps highlighted (e.g. requirements not covered at all)

A Next Steps:
A Consolidate gap analysis (checking ASTM, SAE or other standards)

A Assess standards on the basis of other criteria (environment, social
acceptance, maturity, type, etc..)

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 27




AW DRONES /

Thanks for your attention !

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019 28
Grant Agreement N0°824292.




By AW DRONES /

—[Medum |High
Integrity No No

coverage coverage
Assurance Full
(Training)

Remarks:
A Provides Training syllabus dealing with
emergency procedures

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

Mapping Example #2

3266-18

Standard guide for Status:
Training for Remote :
Pilot in Command of Published

UAS Endorsement

‘NTERNAT

Gaps:
A Does not provide guidance on the ERP preparation

1st Workshop - 19th September 2019 -



By AW DRONES / Mapping Example #2

S g A\ (SO 21384-3

Integrity Partial Partial . Status:
Assurance  No - Iso Operat|0na| Draft (FDIS)
(Training)  coverage &~/ procedures

Remarks: E\Baps:_ . . .

A High level guidance on basic operational g:g\?igz(;o define emergency situations not

procedures in case of emergency (including
communication with external entities and
predisposition of emergency equipment)

A Absence of a template for the ERP
(template=practical to use)

No clear definition of remote crew duties

No criteria to demonstrate that the number of
people at risk is reduced

Io I=o

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 30




By AW DRONES /

— [wvedum |High
Integrity Partial Partial
Assurance  Full

(Training)

Remarks:

A Guidance on the ERP content,
Including classification of
emergency actions, procedures
In case of loss of control, etc.

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

Mapping Example #2

1ISO 23665
Training for
pgrsor? nel Status;
iInvolved in UAS Draft (CD)
OPS
Gaps:
A Criteria to define emergency situations not provided
A Absence of a template for the ERP (template=practical to use)
A No clear definition of remote crew duties
A No criteria to demonstrate that the number of people at risk is

reduced

1st Workshop - 19th September 2019
31



=2 AW DRONES / Mapping Example #2

 Jvedum i SO 45001
Integrity ~ Partial Partial Occupational Status:
Assurance  Partial - Health and Published
(Training)
Safety
Remarks: Gaps & remarks:
A Includes guidance on how to compile an ERP for a generic A Emergency conditions and
activity responsibilities not tailored for UAS

A General criteria to define emergency conditions are defined OPS

A ERP Training activities not specific for

UAS OPS

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 32




By AW DRONES /

[ Medum |High
Integrity Partial Partial
Assurance  No
(Training) coverage
Remarks:

A First document of its kind to provide a
practical ERP template

A ERP specific air carrier operators

A Roles and responsibilities defined for the
ERT (Emergency Response Team)

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under
Grant Agreement N0°824292.

Mapping Example #2

JAYPAY
g‘fi’g Emergency Status:
IATA Response Published
Handbook
Gaps:

A Duties not immediately applicable for remote crew

A Criteria to define emergency situations are provided
but not tailored for UAS

A No criteria to demonstrate that the number of people
at risk is reduced

1st Workshop - 19th September 2019 .
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EAW broNEs / Gap analysis (F=Full, P=Partial, N=No coverage)

#10/12
M2 P # 2 P #13 P
M3 P #3 F #16 P
Mitigations #5 P #18 P
VLOS N #6 F #19 P
BVLOS F #7 F # 20 p
#8/11/14/21 F #23 P
Adj. airspace req. F #9/15/22 F # 24 F

This project has received funding from European Union's
Horizon 2020 Research and Innovation Programme under 1st Workshop - 19th September 2019
Grant Agreement N0°824292. 34
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2° Interactive sessions
and feedback collection



i Mentimeter

Your opinion is important

The AW-Drones methodology is clear

—)

MCA is the right tool to assess drone standards
39

| do not agree
| fully agree

The outcomes will be useful for my work

m




I Mentimeter

Are we missing any important criterion?

adoption outside eu

usability as an amc Lres 3

maintainability nr of naas accepting it @

maturity-acceptance by ca \8
CI‘ItICCI|Ity ) {l \ I 2 sustainability

extra-european

authority occeptance

harmonised internat- Iy
exity simplicity-clarity
potentuol scope

consistent termlnology

scaleability

applicability

alredy sucessully used
affected stakeholders
performance based



How would you weigh the assessment criteria?

less weight

Effectiveness to fulfil KPA (e.g. Safety) requirement

Maturity

3.4

Type
ﬂ

Cost of compliance

ﬂ

Environmental Impact

———

Impact on EU industry competitiveness

—_—

Social acceptance

—_—

more weight

i Mentimeter



ANSI Unmanned Aircraft Systems
Standardization Collaborative (UASSC)
A Roadmap for Standards

VERSION 2.0 Project Overview

Philip M. Kenul
ASTM F38 Committee Chair




Why a Roadmap? Many Standards Developing
Organizations (SDOs) Involved in UAS

ASTM
International

INTERNATIONAL
Standards Worldwide

International
Organization
for
Standardization

THE GOLD STANDARD FOR AVIATION SINCE 1935

IEE AN“RDS consumer
SAE International Institute of (ﬂ seoctation | I Technology
INTERNATIONAL- Electrical and Association
Electronics Engineers
Oper @ Underwriters National Fire
Geospatial O G( ' Lahoratories Inc.. Protection
. _ _ Association
Consortium Making location count. Undenwriters Laboratories Inc.
Am_erlCan ‘ American Society Telecommunications
Society of ,% ( E of Safety Industry
Mechanical . @ Association
: T ¢ AT Professionals _
Engineers

Telecommunications Industry Assn.

ANSI UASSC Project Overview




May 19, 2017 ANSI UAS Standardization
Coordination Meeting

E 42 organizations including industry, trade associations, SDOs, federal agencies,
coalitions, academia, et al.

E Proposed UASSC mission, objectives, deliverables, current standards, focus

September 28, 2017 UASSC Kick-off Meeting

E 83 attendees from 58 organizations including industry, trade associations,
SDOs, government and others

E Approved UASSC mission, objectives and deliverables

ANSI UASSC Project Overview



Mission and Deliverable

E Mission: To coordinate and accelerate the

development of the standards and STANDARDIZATION

conformity assessment programs needed to RU AD M AP
facilitate the safe integration of unmanned

nnnnnnnn d Aircraft Systems, Ver

alrcraft systems (UAS) into the national
alrspace system (NAS) of the United States,
with international coordination and
adaptability

E Deliverable: A comprehensive roadmap
published in December 2018 describing the
current and desired standardization SP—

Aircraft Sy:?tems Standardization
landscape for UAS Collaborative (UASSO g

. DECEMBER 2018
Avalilable as a free download at
WWW.ansl.org/uassc

1y

ANSI UASSC Project Overview N ©2019 4


http://www.ansi.org/uassc

Structure and Participation

Steering Committee
WG1 z Airworthiness
WG2 z Flight Operations and Personnel Qualifications

m m

[T

WG3 7 Infrastructure Inspections and Commercial Services Operations
WG4 z Public Safety Operations

Participation open to UAS stakeholders that have U.S. operations

!

!

ANSI membership not a prerequisite

Participants come from industry, government agencies, standards
developing organizations (SDQOs), and other interested stakeholders

Over 300 individuals from some 175 public- and private-sector
organizations 00PD T00AA 0EA 0TAA 1 APi0 AAOAITD TAT0

ANSI UASSC Project Overview ©2019 5



WGsi Approach to Gap Analysis

List an If published standards

Describe the Issue - 4 adequately address the
Published Standards ARISELIELE

ISSUe, (NO GAP)

List any In-
Development State the Gap
Standards

Provide a recommendation
how to address the gap

List an organization(s) that
can address the R&D and
standards gap

s R&D needed? If so, Is the Priority High,
describe it. Medium, or Low?

Use Prioritization
Matrix

ANSI'UASSC



Sample Gap Statement

A Gap: Crane Inspection Using UAS. Standards are needed to cover requirements for
the use of UAS in the inspection, testing, maintenance and operation of cranes and
T10EA0 T AOAQEAI EATAIETC ANOED I ATO ATOAOAA x<EOEET OEA OATPA TF 13 —%0 ""Qd
volumes.

A R&D Needed: No

A Recommendation: Complete work on ASME B30.32 to address crane inspections
using UAS.

A Priority: Medium*

A (NEW) Status of Progress: Options: Closed (completed), Green (moving forward),
Yellow (delayed), Red (at a standstill), Not Started, Withdrawn, or Unknown

A (NEW) Update: Narrative statement summarizing any significant changes from
version 1

A Organization: ASME

* For any NEW gaps refer to prioritization matrix on next two slides

|
-
ANSI UASSC

© 2019

7



Prioritization Matrix: Making the CASE for the Gap
Priority Level

Criteria Scoring Values

A Criticality (Safety/Quality Implications) How A~ 3-critical
Important is the project? How urgently is a standard or A 2-somewhat critical

guidance needed?\What would be the consequences if A 1-notcritical

the project were not completed or undertaken? A high
score means the project is more critical.

A Achievability (Time to Complete) - Does it make

sense to do this project now, especially when A 3-project near completion

considered in relation to other projects? Is the project A 2-project underway
already underway or is it a new project? A high score A 1-new project

means there's a good probability of completing the
project soon.

ANSI'UASSC



Prioritization Matrix (contd.)

Criteria Scoring Values

A Scope (Investment of Resources) - Will the project A 3-lowresource requirement

require a significant investment of time/work/money? A 2-medium resource requirement

Can it be completed with the information/tools/resources A 1 -resource intensive

currently available? Is pre-standardization research
required? A high score means the project can be
completed without a significant additional investment of

resources.
A Effect (Return on Investment) -Whatimpactwillthe A 3-highreturn
completed project have on the industry? A high score A 2-medium return
means there are significant gains for the industry by A 1-lowreturn
completing the project. Score Rankings
A High Priority (a score of 10-12)
A Medium Priority (a score of 7-9)
1 A Low Priority (a score of 4-6)

ANSI'UASSC



Roadmap Gaps Breakdown

Section High Medium Low Total
(0-2years) | (2-5years) (5+ years)

WG1 Airworthiness 16 2 1 19
WG2 Flight 8 2 1 11
Operations

WG3 Infrastructure 4 I 1 12
Inspections/

Commercial Svcs
WG4 Public Safety 4 5 0 9
Operations
WG2 Personnel 8 1 0 9
Qualifications
Total 40 17 3 60

1y

ANSI UASSC Project Overview

36 gaps need Research & Development

© 2019
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Goals for Version 2

E Expand topics covered

spectrum, urban air mobility, and recreational operations
E Bring Iin subject matter experts not previously involved

E ldentify potentially overlooked issues and gaps

[T

Track progress to address the roadmap recommendations, including new or
completed work

Tl

Review priorities, noting steering committee rankings of high priority gaps

E Incorporate participant feedback and update the document as appropriate

[T

Publish roadmap version 2.0 end of June 2020

ANSI UASSC Project Overview ©2019 11



VERSION 2 : Breakout Groups - Questions

Questions Related to the Roadmap and Roadmap Update

E What are the top UAS issues of concern for your organization?

[T

What issues, activities, or initiatives are missing from the roadmap or not adequately covered in
your view?

OIAAOA BOTOLAA ATU AT T T AT00 0OEA0 UTO EAOA TT OEA 0TAA T ADIO TOCATEUAGETTS

Who Is not here today who should be involved in this effort?

M

[T

Questions Related to UAS Standardization

E What topics are not being adequately addressed in UAS standardization?

E What overlap or duplication exists in UAS standardization?

ANSI UASSC ©2019 12



TIME-LINE VERSION 2 KICK-OFF SEPTEMBER 13
WASHINGTON DC

E Steering Committee Call (Sep 19 from 3-4pm)
E Resume twice monthly WG calls (Oct 2019 z Mar 2020)

Provide updates on gaps and to text
Discuss new areas and draft text as needed

[T\

Public review of roadmap draft version 2.0 (Apr 2020)

[T

Reconvene WGs to dispose of comments (May 2020)

!

Final copy edit / Publish roadmap version 2.0 (June 2020)

!

Promote roadmap thereafter

[T

More Info at www.ansi.org/uassc

1y

ANSI UASSC ©2019 13


http://www.ansi.org/uassc

For More Information

Jim McCabe
Senior Director, Standards Facilitation

American National Standards Institute

1-212-642-8921 Headquarters New York Office
1899 L Street, NW 25 West 43rd Street

_ucy Yarosh 11th Floor 4th Floor

Program Administrator, Standards Washington, DC 20036 New York, NY 10036

aciiitation T: 202.293.8020 T: 212.642.4900

1-212-642-4996 F: 202.293.9287 F: 212.398.0023

Wwww.ansi.org/uassc

WWwWW.ansli.org

webstore.ansi.org



mailto:jmccabe@ansi.org

BACK UP SLIDES
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Working GrOup 1 0 Airworthiness (Roadmap Chapter 6)

E

m [T

m m m M M

!

1y

Design and Construction
Safety

Quality Assurance/Quality
Control

Avionics and Subsystems
Command and Control Link
Navigational Systems
Detect and Avoid Systems

Software Dependability and
Approval

Crash Protected Airborne
Recorder Systems

[T

[T

!

T

T

!

[T T

E

Cybersecurity
Electrical Systems

Power Sources and Propulsion
Systems

Noise, Emissions, and Fuel
Venting

Mitigation Systems for Various
Hazards

Parachutes for sSUAS
Maintenance and Inspection

Enterprise Operations: Level of
Automation/Autonomy/ Artificial
Intelligence (Al)

Spectrum (new)

ANSI'UASSC

© 2019
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Working Group 2 0 Flight Operations: General Concerns

and Personnel QualiﬁcatiOnS (Roadmap Chapters 7 & 10)

E Privacy E Terminology

E Operational Risk Assessment E Manuals

E Beyond Visual Line of Sight E UASFlight Crew

E Operations Over People E Additional Crew Members
E Weather E Maintenance Technicians

E DataHandling & Processing E Compliance/Audit Programs
E UAS Traffic Management E Human Factors in UAS

E Remote ID & Tracking Operations

!

Geo-fencing

ANSI'UASSC

© 2019
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Working Group 3 0 Infrastructure Inspections and
Commercial Services Operations (roadmap Chapter 8)

E Vertical Infrastructure Inspections E Wide Area Environment
Infrastructure Inspections/Precision
Agriculture

Bollers & Pressure Vessels

Cranes

. Environmental Monitoring
Building Facades

. . . Pesticide Application
L ow-Rise Residential and PP

Commercial Buildings Livestock Monitoring and

L Pasture Management
Communications Towers

. _ E Commercial Package Delivery
E Linear Infrastructure Inspections

[T

Occupational Safety Requirements
for UAS Operated in Workplace

Urban Air Mobility (new)

Bridges
Rallroads

[T

Power Transmission Lines

ANSI'UASSC

© 2019
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Working Group 4 0 Public Safety Operations (roadmap

Chapter 9)
E SUAS for Public Safety E Search and Rescue
Operations SUAS FLIR Cameral Sensor
E Hazardous Materials Incident Capabilities
Response and Transport sUAS Automated Waypoint
E Transport and Post-Crash Missions
Procedures Involving E Response Robots
Blohazards E Law Enforcement Tactical
E Forensic Investigations Operations
Photogrammetry

E Counter UAS

E Recreational Operations
(new)

E Payload Interface and Control
for Public Safety Operations

ANSI UASSC ©2019 19



Steering Committee Survey to Rank 40 High Priority Gaps
Tier 1 0 Most Ciritical (14)

E GapAl: UAS Design and Gap Al2: UAS Cybersecurity

Construction (D&C) Standards Gap 02: Operational Risk Assessment and
E Gap A5: Command and Control Risk Mitigation

(C2)/Command, Control and

m M

Communications (C3) | ink E Gap O3: Beyond Visual Line of Sight
Performance Requirements (BVLOS)

E GapA7: UAS Navigational E Gap O4: UAS Operations Over People
Systems (OOP)

E Gap A8: Protection from Global E Gap O8: Remote ID and Tracking: Direct
Navigation Satellite Signals Broadcast

g%ggﬁ%g”;ﬁgﬁfr?f;ﬁi'n”gc'“d'”g E Gap O9: Remote ID and Tracking: Network

) . Publishing
E Gap A9: Detect and Avoid (DAA) )

Systems E Gap S9: Counter-UAS/Drone (C-UAS)
) Operations

E Gap AlO: Software Dependability
and Approval E Gap P8: Flight Control Automation and

System Failures

ANSI UASSC © 2019 20



Survey to Rank High Priority Gaps (contd.)
Tier 2 0 Critical (14)

[T

E Gap A4: Avionics and Subsystems Gap O5: UAS Operations and Weather

!

E Gap A6: Technical support for Gap O7: UTM Service Performance
C2/C3 link performance Standards

requirements in Gap O10: Geo-fence Exchange
telecommunications standards

M

E Gap 112: Occupational Safety Requirements
E Gap Al6: Mitigation Systems for for UAS Operated in Workplaces
Various Hazards E Gap S1: Use of SUAS for Public Safety
E Gap Al8: Maintenance and Operations
Inspection (M&l) of UAS E Gap P2: Manuals (tie tier 2/3)
E Gap Al9: Enterprise Operations: E Gap P3: Instructors and Functional Area
Levels of Automation/ Autonomy/ Qualification

Artificial Intelligence (Al) Gap P5: UAS Maintenance Technicians

[T

[T

Gap P9: Crew-Composition, Selection, and
Training (tie tier 2/3)

ANSI UASSC ©2019 21



Survey to Rank High Priority Gaps (contd.)
Tier 3 0 Least Ciritical (12)

E Gap Al13: Electrical Systems E Gap 110: Pesticide Application Using
E Gap Al4: Power Sources and UAS
Propulsion Systems E Gapl1l: Commercial Package Delivery
E Gap Al5: Noise, Emissions,and E Gap S3: Transport and Post-Crash
Fuel Venting Procedures Involving Biohazards
E Gap Al7: Parachute or Drag E Gap S5: Payload Interface and Control
Chute as a Hazard Mitigation for Public Safety Operations
System In UAS Operationsover g Gap P1: Terminology
People (OOP) )

E Gap P6: Compliance and Audit
E Gap [9: Inspection of Power Programs

Transmission Lines Using UAS -
ansmission Lines Using E Gap P7: Displays and Controls

ANSI UASSC © 2019 22



> EASA

European Aviation Safety Agency

EUSCG

The EASA Team I et L
Your Safety 1S OoUur mission.

An agency of the European Union








https://www.euscg.eu/
















