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1. Methodology for the assessment of the standards
➢ Assessment criteria

➢ Assessment process

2. Verification of standard compliance with SORA requirements
➢ Overview of the mapping process

➢ Example #1: Operational Safety Objectives #9,15,22

➢ Example #2: Mitigation for Ground Risk Class (M3-Emergency Response Plan)

➢ Example #3: Tactical Mitigations Performance Requirements (VLOS)

3. Conclusions & Next Steps

Outline

1st Workshop - 19th September 2019



This project has received funding from European Union's 
Horizon 2020 Research and Innovation Programme under 
Grant Agreement No°824292.

3

Standard collection

Methodology for the assessment of the standards

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

• Both published and under development standards are considered 
• List of standards for each domain reviewed with EASA experts
• Possibility to include additional standards in next iterations of the project
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Methodology for the assessment of the standards

1st Workshop - 19th September 2019

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

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

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

➢ CASE 3: Assessment of standards not mappable with any requirement 
(“orphan” standard)

• Multi Criteria Analysis to address each CASE
• CASE 3 not addressed in the first iteration
• Today’s Workshop focused on CASE 1
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• Analytic method to compare and rank options

• 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 ‘weight’

• Allows to scope analysis considering any relevant perspective:

➢ KPAs

➢ Environment

➢ Maturity

➢ Etc..

Multi Criteria Analysis 

Recommendations for Authorities/

Standard Making Bodies on the basis

of the results (i.e. the weighted

algebraic totals)
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➢ CASE 1: Assessment of standards potentially suitable to comply with a given
SORA requirement

CASE 1

Criterion Weight

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

3

Maturity 1

Type of standard 1

Cost of compliance 2

Environmental impact 1

Impact on EU industry competitiveness 1

Social acceptance 1

Scoring system

-2 -1 0 1 2Criterion X
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CONCLUSIONS FOR CASE 1

CASE 1

-20 +20

0

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

ii. Recommend the amendment of the 
standard

+10

standard listed as 
possible acceptable 
mean to comply with 
the requirement on a 
case-by-case basis

Standard is 
proposed as 
preferred 
acceptable mean 
to comply with the 
requirement

SCORE RANGE C SCORE RANGE B SCORE RANGE C
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Where are we now?

Criterion Weight

Effectiveness to fulfill SORA requirement 3

Maturity 1

Type of standard 1

Cost of compliance 2

Environmental impact 1

Impact on EU industry competitiveness 1

Social acceptance 1

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

• Mitigations for Ground Risk
• Tactical Mitigations Performance 

Requirements (TMPR)
• OSOs (Robustness up to SAIL IV)
• Adjacent Area/Airspace 

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

Current progress

100% standards from
TC 20/SC 16

~80% Standards from WG 105

~ 50% Standards
(most from SC 228)

~ 30% Standards from F38
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Preliminary gap analysis

35%

55%

10%

Standards coverage of SORA requirements

Full Coverage Partial Coverage No coverage
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OSO 9,15,22 Remote Crew training

Mapping Example #1
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OSO 9,15,22 Remote Crew training

Mapping Example #1

Main standards assessed:

Organisation WG # Title

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
ISO TC20/SC16 

(WG3)

ISO 23665 Unmanned aircraft systems -Training for personnel involved in UAS 

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)

ASTM F-38 F3330-18 Standard Specification for Training and the Development of Training 

Manuals for the UAS Operator
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Mapping Example #1

Remarks:
• Developed hoc by JARUS  to cover OSO 9,15,22 

requirements
• Includes training syllabus for RP in VLOS and BVLOS
• Easily Complemented by GM for the Recognised

Assessment Entity (RAE) for the assurance part.

Low Medium High

Integrity Full (only RP)

Assurance Partial Partial

JARUS 
recommendation for 

remote pilot 
competency (RPC) for 

UAS operations in 
Category A and B

Status:
Draft post 
ext. consul. 

Gaps:
• Not covering training of other remote crew 

members (VO, Payload operator)
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Mapping Example #1

Remarks:
• Defines requirements for a  RAE (Recognised assessment entity)
• 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.

Status:
Final draft 
under 
ballot until 
22 Sept.

Low Medium High

Integrity No coverage

Assurance Full Full

JARUS guidance 
material on JARUS 
recommendation 

UAS RPC CAT A and 
CAT B regarding RAE
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Mapping Example #1

Remarks:
• Full coverage of all integrity requirements in 

relation to Remote Pilots
• Very comprehensive and detailed training syllabus  
• Provides requirements for training organization
• Planned to include annexes covering other 

remote crew members 

Status:
Draft (CD)

Low Medium High

Integrity Full (only RP)

Assurance Full Partial

ISO 23665 
Training for 
personnel 

involved in UAS 
OPS

Gaps:
• Current version not covering training of other 

remote crew members (e.g. VO, Payload 
operator)

• Current version only limited to VLOS 
conditions (further Annex to cover BVLOS is 
expected)
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Mapping Example #1

Gaps:
• Only requirements for practical training  
• Training requirements limited to rotary wing aircraft
• No requirements for VOs, payload operators, etc
• Distinction between VFR and IFR flights (not VLOS/ BVLOS)
• No requirements for the training organisation

Low Medium High

Integrity Partial

Assurance Partial Partial

ARP 5707

Pilot training 
recommendations 

for UAS civil 
operations

Status:
Published

Remarks:
• Training for RP operating in the NAS 
• Training syllabus developed following manned  

aviation models (PPL and CPL)
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Mapping Example #1

Remarks:
• Full coverage of all integrity requirements for 

Remote Pilots
• Contains a schematic training syllabus

Low Medium High

Integrity Full (only RP)

Assurance Partial No 
coverage

3266-18

Standard guide for 
Training for Remote 
Pilot in Command of 

UAS Endorsement

Status:
Published

Gaps:
• Not covering training of other remote crew members 

(VO, Payload operator)
• Not much details about Emergency/contingency 

procedures
• No distinction between VLOS and BVLOS conditions
• No requirements for the training organisation
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Mapping Example #1

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

Low Medium High

Integrity No coverage

Assurance Full Partial

F3330-18

Standard specification 
for Training and the 

development of 
Training Manuals for 

the UAS operator

Status:
Published
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Conclusions: OSO 9,15,22 Remote Crew training

Mapping Example #1

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

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

• 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
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M3 Emergency Response Plan (Integrity)

Mapping Example #2
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M3 ERP (Assurance criterion #1: procedures)

Mapping Example #2
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M3: ERP (Assurance criterion #2: Training)

Mapping Example #2

1st Workshop - 19th September 2019



This project has received funding from European Union's 
Horizon 2020 Research and Innovation Programme under 
Grant Agreement No°824292. 23

M3 ERP

Mapping Example #2

Main standards assessed:
Organisation WG # Title

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

ISO TC20/SC16 23665 Training for UAS personnel

ISO TC 283 45001 Occupational health and safety management systems --

Requirements with guidance for use

IATA IATA (ERP) 

Task Force

- Emergency Response Handbook
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Conclusions: M3 ERP 

Mapping Example #2

Int/Ass Requirement ASTM F-3266 ISO 21384-3 ISO 23665 ISO  45001 IATA ERP

Integrity

ERP Suitable for the situation 
(UAS OPS)

X ✔ ✔ X X

ERP Practical to use X X X X ✔

Criteria to define emergency 
situations

X X ✔ ✔ ✔

Remote Crew duties X X X X X

Criteria for reduction of 
people at risk

X X X X X

Assurance Training syllabus ✔ X ✔ ✔ X
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TMPR: VLOS/EVLOS conditions

Mapping Example #3

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. 

Requirement 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.
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Conclusions: TMPR (VLOS/EVLOS)

Mapping Example #2

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

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

procedures in aviation but not specific for UAS OPS
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• Mapping with SORA requirements:

• Identified a set of standards covering SORA reqs.

• Analysis considers both published and on-going standards

• Main gaps highlighted (e.g. requirements not covered at all)

• Next Steps:

• Consolidate gap analysis (checking ASTM, SAE or other standards)

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

Conclusions

1st Workshop - 19th September 2019
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Thanks for your attention !
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Mapping Example #2

Remarks:
• Provides Training syllabus dealing with 

emergency procedures 

Medium High

Integrity No 
coverage

No 
coverage

Assurance
(Training)

Full N.A.

3266-18

Standard guide for 
Training for Remote 
Pilot in Command of 

UAS Endorsement

Status:
Published

Gaps:
• Does not provide guidance on the ERP preparation

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

Remarks:
• High level guidance on basic operational 

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

Medium High

Integrity Partial Partial

Assurance
(Training)

No 
coverage

N.A.

ISO 21384-3 
Operational 
procedures

Status:
Draft (FDIS)

Gaps:
• Criteria to define emergency situations not 

provided
• 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
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Mapping Example #2

Remarks:
• Guidance on the ERP content, 

including classification of 
emergency actions, procedures 
in case of loss of control, etc.

Medium High

Integrity Partial Partial

Assurance
(Training)

Full N.A.

ISO 23665 
Training for 
personnel 

involved in UAS 
OPS

Status:
Draft (CD)

Gaps:
• Criteria to define emergency situations not provided
• 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
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Mapping Example #2

Medium High

Integrity Partial Partial

Assurance
(Training)

Partial N.A.

Remarks:
• Includes guidance on how to compile an ERP for a generic 

activity
• General criteria to define emergency conditions are defined

ISO 45001 
Occupational 

Health and 
Safety

Status:
Published

Gaps & remarks:
• Emergency conditions and 

responsibilities not tailored for UAS 
OPS

• ERP Training activities not specific for 
UAS OPS
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Mapping Example #2

Remarks:
• First document of its kind to provide a 

practical ERP template
• ERP specific air carrier operators
• Roles and responsibilities defined for the 

ERT (Emergency Response Team)

Medium High

Integrity Partial Partial

Assurance
(Training)

No 
coverage

N.A.

IATA

Emergency 
Response 
Handbook

Status:
Published

Gaps:
• Duties not immediately applicable for remote crew 
• Criteria to define emergency situations are provided 

but not tailored for UAS
• No criteria to demonstrate that the number of people 

at risk is reduced

1st Workshop - 19th September 2019



This project has received funding from European Union's 
Horizon 2020 Research and Innovation Programme under 
Grant Agreement No°824292. 34

Gap analysis (F=Full, P=Partial, N=No coverage) 

GRC Mitigations Coverage 

M1 P

M2 P

M3 P

Tactical 
Mitigations

Coverage 

VLOS N

BVLOS F

OSO Coverage OSO # Coverage

# 1 P # 10/12 F

# 2 P # 13 P

# 3 F # 16 P

# 4 P # 17 N

# 5 P # 18 P

#6 F # 19 P

# 7 F # 20 P

# 8/11/14/21 F # 23 P

# 9/15/22 F # 24 F

Adj airsp./area Coverage 

Adj. airspace req. F
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