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Change Target date for [Type of document
(A=added " EASA UAS standardisation - ’ Target date for  (standard,
Domains [Reguiatory activity  [Content of the Regulation ol [Bm Ft Status ity Short description of the deliverable spo o o material |StatS Comments
publication etc.)
1 General
SAE
This data dictionary provides a mathematically coherent set of definitions fo ~ AS-4UCS
Definition and quantity types used in data models for unmanned systems. In this data Unmanned
M classification AS6969 dictionary, a quantity is defined as a property of a phenomenon, substance, | Systems (UxS) Jun-18 standard ongoing
or body whose value has magnitude. Control Segment
Architecture
Definition and
classification
SAE
Definition and S UAS E-39 Unmanned
Propuision System May-19 standard planned
classification Aircraft Propulsion
Terminology
‘Committee
Develop a standard that presents a lexicon for unmanned aircraft systems
(UAS). The Standard Terminology for Unmanned Aircraft Systems
(*Standard Terminology’) is designed to support the global UAS community,|
ASTM WKE2416 Now |, oo munity that includes both traditional manned aviators and new UAS ASTM
Definition and Standard Terminology " Under development. A new
on aviators who are unfamiliar with aviation safety culture, pracices, and F38 Unmanned Jan-19 planned " e /
classification for Unmanned Aircraft description of the deliverable
oo regulations. This terminology contains  listing of terms, abbreviations, Aircraft Systems
¥ acronyms, and symbols related to UAS. It is intended to ensure the
consistent use of terminology for the UAS community throughout all
unmanned aircrat standards.
50 21895 -
for the for the of civil UAS. The
Defintion and categorization and  |standard applies to their industrial regulation, development and production. S0 Dec-18 standard ongoing
classification gorization anc ppli irindustrial regulation, developr production. | rco0/5C16MG1 'going
classification of civil  |delivery and usage.
uas
150 21384-1 - General
[oauremorts for UAS. |orovides the foundation and common terms, definitions and references
Definition and ) relevant to the whole Standard, the purpose of which i to provide a safety 150 D8 standard ongoin
classification ot uag |auality standard for the sate operation of all UAS through the provision of | TC20/SCT6MG 9ong
1 for and operations.
terminology and
classification
This standard defines the requirements for General Operations Manual for
Professional Operator of Light Unmanned Aircraft Systems (UAS). The
standard addresses the requirements and/or best practices for
ion and ion of a operator (ie., for
s compensation and hire). The intentis for this standard to support
44 Goneral |Professional enties that will eceive perator certfication by a CAA, and
efintion and oot Moou) for [Provide standards of practice for self- o tirc-party audit of operators of UA ASTM
A inition ¢ peratl u Not all CAAs have operator certificates. This would provide a standard for | F38 Unmanned Mar-19 standard onging
classification Professional Operator ;
operators and identify gaps that are not currently addressed as it relates to: | Aircraft Systems
of Light Unmanned
oot Syetme (U | (ndividuals, who are currenty rem pios (.e. FAA under Part 107) n
" lurisdictions that do not separately certify Operators, who want to voluntarly
comply with a higher standard, and (2)Operators, who are seeking
certfication from a CAA for Light Unmanned Aircrat Systems, who want to
Voluntarily comply with an indusiry standard (3)Public agencies interested i
developing unmanned aircrat systems programs.
AsTM This specification provides the minimum requirements for a General ASTM
A anuals | WK62743 Developme |Maintenance Manual (GMM) for an unmanned aircrait system (UAS) F38U " Jants standard ongin 1 subcomites for vote
nt of Maintenance |designed, manufactured, and operated in the small UAS category as A ﬂ”’s"a”"e 9ing
[Manual for Small UAS |defined by a Civil Aviation Authority (CAA). Aircraft Systems
Appendix 2, 3, 4,
UAS in class C1, C2 and C3 shall
be placed on the market with a user's manual providing the
characteristics of the UA (including but not limited to the mass of
the UA, the MTOM, including its payload, the frequency of the
anuals opinion No.1 2015 electronic identiication emission, the general characteristics of ASA Marto open Opinion
allowed payloads in terms of mass and dimensions, a description published
of the behaviour of the UA in case of a loss of data link), clear
operational instructions, troubleshooting procedures, and
operational limitations (including but not limited to meteorological
conditions and daylnight operations) as well as an appropriate
description of all the risks related to UAS operations;
(Appendix 1 to delegated act
UAS in class CO,shall Opinion
Manuals opinion No.1 2018 be placed on the market with clear operational insiructions and EASA Mar-19 open o
warnings highiighting the risks related to UAS operations, which P
shall be adapted to the age of the user;
Appendix to delegated act
UAS in class C4,shall
be placed on the market with a user's manual providing the
characteristics of the UA (including but not limited to the mass of
’ the UA and its MTOM, including its payload, and a description of Opinion
Manuals [Opinion No-1 2018 the behaviour of the UA in case of a loss of data link), clear EASA Mar-19 open published
operational instructions and operational limitations (including but
not imited to meteorological conditions and day/night operations)
as well as an appropriate description of all the risks related to
UAS operations;
(Appendix 1, 2, 3, 4, to delegated act
UAS in class C0, c1, C2, and C3 shall Opinion
Manuals [Opinion No.1 2018 be safely controllable by a remote pilot following the EASA Mar-19 open published
manufacturer's instructions;
(Appendix 2, 3, 4, 6to delegated act
Definition and ’ UAS in class C1, C2, C3 and E-ID add on shall Opinion
classification [Opinion No-1 2018 have a unique serial number that must be affixed in a legible EASA Mar-19 open published
manner on the UA and the packaging or the user's manual;
Definition and
Definition and ) 050123 Environmental conditions for safe operations defined, ) ’
classification [EASA Decision measurable and adhered to ( Criterion #1 Defintion) EASA May-19 Specific ongoing
Operator organisationd EASA Decision 050#1 Ensure the operator is competent and or proven EASA May-19 Specific ongoing
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ASTM

EUROCAE

EUROCONTROL

Test method - a definitive procedure that produces a test result.

Guide - information or series of options that does not recommend a specific course of action.

Practice - a definitive set of instructions for performing one or more specific operations that does not produce a test result.

Classification- a
such as origin,

or division of materials, products, systems, or services into groups based on similar
, or use.

of terms; explanations of symbols, abbreviations, or acronyms.

Minimum Aviation Systems Per (MASPS) - and specifies the operational and/or functional

i of a complete end-t d system, which may include airborne, on-ground and space segments. It should provide a high-
level ibing the individual and should allocate between those components the performance, safety and
interoperability requirements.

Defil

[o] { Services and jon (OSED) - a to the i concept it provides
the definition of the considered services and of the environment, in which they have to be provided. It is usually published as an annex to
the SPR.

Safety and (SPR) -a i to
issues: it provides an allocation of the requirements between the segments for the different approval types.

safety and

Interoperability requirements standard (INTEROP) - a i to i issues between the

different segments: for each of them, it identifies the technical interface and related functional requirements

Process Standard - specifies generic methods, which are not specific to individual components, e.g. software or hardware
development, environmental testing

o] i (MOPS) - specifies the ofa (piece of protocols,
exchange formats, which is the minimum necessary performance to satisfy a regulatory requirement. In particular, it specifies the
tests to be made to ensure that the specified performance is achieved.

Technical Standard - specifies performance of a component, which reflects the best industrial practice.

D - the i
information to another EUROCAE document.

in the types of documents described above. Usually illustrative

Internal Report - represents the opinion of a WG on a certain technical topic. It is identified with a WG reference number and date only.

Specifications - Define technical and/or operational procedures that advance ATM



manufacturer

ramisation|FASA Decision 050#2 UAS manufactured by competent and /or proven entity EASA May-19 Specific ongoing
Maintenance 05013 UAS maintained by competent and/or proven entity (e.g. 3 ’
organisation [EASA Decision industry standards). (Criterion #1 Procedure) EASA May-19 Specific ongoing
Maintenance 05013 UAS maintained by competent and/or proven entity (e.g. 3 ’
organisation [EASA Decision industry standards). (Criterion #2 Training) EASA May-19 Specific ongoing
corvice provider |EASA Docision 050 #13 - External services supporting UAS operations are EASA May-19 Spocifc ongoing
adequate to the operation
Operator organisationd EASA Decision 0SO #07 - Inspection of the UAS (product inspection) to ensure EASA May-19 Specific ongoing
consistency to the ConOps
0SO #08 - Operational procedures are defined, validated and
Operator organisationd EASA Decision adhered to (to address technical issues with the UAS): Criteria 1, EASA May-19 Specific ongoing
23
. 0SO #11 - Procedures are in-place to handle the deterioration of ’
Operator organisationd EASA Decision extomal Systoms supporing UAS spration: Craria 1. 2.9 EASA May-19 Specific ongoing
. 0SO #14 - Operational procedures are defined, validated and ’
Operator organisationdEASA Decision cthared (o (1 acress Humon Enorey Ortora 1 2.3 EASA May-19 Specific ongoing
0SO #21 - Operational procedures are defined, validated and
Operator organisationdEASA Decision adhered to (to address Adverse Operating Condiions): Criteria 1, EASA May-19 Specific ongoing
23
Operator organisationd EASA Decision 050#19 Safe recovery from Human Error (Criterion #1. EASA May-19 Specific ongoing
Procedures and checklists)
Operator organisationd EASA Decision 050#16 Multi crew coordination. (Criterion #1 Procedures) EASA May-19 Specific ongoing
. 050#23 Environmental conditions for safe operations defined, ’
Operator organisationd EASA Decision easurable nd adhered o (Criterion #1 Provecures) EASA May-19 Specific ongoing
- M#1 An Emergency Response Plan (ERP) is in place, operator )
Operator organisationd EASA Decision vadeted and afectve (Crteron #1 Operationa) EASA May-19 Specific ongoing
UAS Traffic Management
U-space TBD Network E-identification. It is linked to the U-Space EASA TBD Ope"scsifﬁ“c’y and
cectronic ViASPS for Uag 6. |/Minimun Aviation Systems Standard for UAS EUROCAE
ot onttonton defining minimum system level end-to-end requirements for the Woos Nov-18 standard ongoing
implementation of the electronic identification function for UAS.
cloctronic 0PS for U 6. |"Minimum Operational Performance Standard for UAS e-dentifcation EUROCAE
defining minimum requirements for the e-identification function at the level Jun-19 standard planned
dentification dentifcation WG-105
of individual components.
Develop minimum requirements ensuring deconfiiction of routes in the
same operating region and develop industry agreed protocols that would
ASTM WK63418  [promote the interchange and use of data between USSs (UAS Service
Protocol for Service  |Suppliers) to enable aircraft separation in the same region. These ASTM Terms of Reference under
U-space Provided under UAS  [protocols will enable safe and efficient low-altitude airspace operations by | F38 Unmanned 8D standard planned development. Working group
Traffic Management [ providing services such as airspace design, corridors, dynamic geofencing, | Aircraft Systems formed
(utm) severe weather and wind avoidance, congestion management, terrain
avoidance, route planning and re-routing, separation management,
and spacing, and
Identify the requirements and data transmission protocols for mesting the
e the
ST WK27055 New |S€CUiY @nd public safety needs of the law enforcement, homeland defence; rerms of reference under
ornction for U |and national security communities for the remote idenifcation and tracking ASTM Hiibeligviahioui
U-space of UAS. Evaluate the need to provide information that could assist in threat | F38 Unmanned TBD standard planned pment. '9 group
[Remote ID and el o e forming. Change in
! discrimination and determination of hostile intent. Will also inform Aircraft Systems :
 Tracking description
requirement for civil and commercial operators to ensure appropriate
compliance with regulation.
The information presented in this AIR is intended to provide information
about current remote identification methods and practical considerations for
remotely identifying UAS. Depending on rigor and adherence requirements, sae
AIR6388 Remote [ Aerospace Standard (AS) and Aerospace Recommended Practice (ARP)
b : AS-4UCS
and may be developed. For example, ARPS may provide methods tof 1 -5
U-space interrogation of remotely identify UAS using existing hardware technologies typically Dec-18 information report ongoing

[Unmanned Aerial
Systems

U-space

available to most consumers. ARPs may also specify the information
exchange and message format between unmanned aerial systems and
remote interrogation instruments. An AS, however, may highlight the
wireless frequency band, message type, message encoding bits, and

message contents.

Systems (UxS)
Control Segment
Architecture

ISO

SAE

Guidelines- Provide more general il

support to

NOTE: Standards are developed and maintained as both harmonising standards and as means of compliance. Standards are used as
reference material by ICAO and EASA, and continue to provide the basis of Community Specifications for the extant EU SES
i in with ion EC 552/2004 (Interoperability Regulation).

- provides rules, or characteristics for activities or for their results, aimed at achieving the optimum
degree of order in a given context. It can take many forms. Apart from product standards, other examples include : test methods, code:
of practice, guideline and systems

Technical Specification - addresses work still under technical development, or where it is believed that there will be a future, but not
p y of onan Standard. A Technical i ion is i fori iate use, but it also
provides a means to obtain feedback. The aim is that it will be and I as an Standard.

Technical Report - contains information of a different kind from that of the previous two publications. It may include data obtained from
a survey, for example, or from an i ive report, or i ion of the p i “ state of the art ".

Publicly is to respond to an urgent market need, representing either the consensus of the experts
within a working group, or a consensus in an organization external to ISO. As with Technical Specifications, Publicly Available

are for use and also serve as a means to obtain feedback for an eventual transformation into an
International Standard. Publicly Available Specifications have a maximum life of six years, after which they can be transformed into an
International Standard or withdrawn.

isa outside the normal ISO committee system to enable market players
to negotiate in an “ open [ i i P are typically ini i supported by a
member body. The published agreement includes an indication of the participating izati involved in its An
i has a { lifespan of six years, after which it can be either transformed into another ISO
oris

Guides - help readers understand more about the main areas where standards add value. Some Guides talk about how, and why, ISO
standards can make it work better, safer, and more efficiently.

Standards - these Technical Reports are a
or test method.

of broadly accepted practices or for a material, product, process, procedure

Recommended Practices - these Technical Reports are documentations of practice, procedures and technology that are intended as guides to standard
engineering practice. Their content may be of a more general nature, or they may propound data that have not yet gained broad acceptance.

Information Reports - these Technical Reports are compilations of engineering reference data or educational material useful to the technical community.

Aerospace Material Specifications - these Technical Reports identify material and process specifications conforming to sound, established engineering and
metallurgical practices in aerospace sciences and practices.



Local E-identification

[Opinion No.1/2018

|Appendix 2,3,4,6 to Delegated Act
A UAS Class C1, C2 and C3 and a add-on module shall:

|An electronic identification shall:

1. allow the user to insert the 10-digit UAS operator registration
number;

2. provide in real time during the whole duration of the flight the.
following information through electronic data:

(2) the UAS operator registration number;

(b) the unique serial number of the add-on;

(c) the geographical position of the UA, its height and associated
time; and

(d) the geographical position of the UA take-off point;

3. the information shall be protected against unauthorised
modification

Mar-19

open category and Opinion
specific published

Marking and
Registration

[Opinion No.1/2018

UAS.OPEN.060
3. UAS operator shall display the registration information on the
UA

A
The registration number should be stated on a fire-resistant
placard; a QR code (Quick Response Code) may be an
acceptable means.

Mar-19

Open categoryand | Opinion
Specific published

Marking and
Registration

Marking and Registrat]

[Opinion No.1/2018

AT
Each registered UAS operator shall obtain a registration number
according to the format defined by EASA.

AMC1 Article 7 Registration number
[ The registration number should consist of 10 digits organised as
the following:

|— 2 digits representing the nation;

|— 1 digit identifying the national register (f the nation defines
multiple registers); and

|— 7 digits uniquely identifying the operator.

UAS.OPEN.060 and UAS.Spec.060 Registration
2. update their registration every time data is changed and renew|
the registration as required by the competent authority;

AMC1 UAS.OPEN.060(1) and UAS.SPEC.060(1) Registration
form

1. The UAS operator should complete the registration process
online and provide at least their:

(a) Full name or the name of the business, if a company;

(b) mailing address where the operator is established or residing;
(c) email address and telephone number;

(d) insurance policy number; and

(e) date of birth for natural persons;

2. Ifitis an the UA operator should include the

EASA

Mar-19|

Open category and |Opinion
Specific published

Marking and
Registration

Geo-awareness

[Opinion No.1 2018

|Appendix 2,34 to delegated act — Geoawareness system
(A UAS Class C1, G2 and C3 shall:

The UAS shall be equipped with a geo-awareness system
providing:

(a) an interface to load and update data containing information on|
airspace limitations, as defined by Regulation (EU) .../.. [
[which ensures that the process of loading or updating of such
data does not degrade its integrity and validity;

(b) a warning alert when a potential breach of airspace limitations|
is detected; and

(c) information on its status as well as a warning alert when the
positioning or navigation of the UA cannot ensure the proper
functioning of the system;

Mar-19

Open categoryand | Opinion
Specific published

Ballotting for renewal

Definition of zones

[Opinion No.1 2018

Article 11
(Airspace conditions for UAS operations

1. Member States may establish airspace restrictions on zones in
[which one or more of the following conditions applies:

(2) certain UAS operations are not permitted without prior
authorisation or are not permitted at all;

(b) access is only allowed for certain UAS classes;

(c) access is only allowed for UAS equipped with electronic
identification and/or geo-awareness systems;

(d) UAS operations comply with the specified environmental
standards.

2. Member States may define airspace in which UAS operations
are exempted from one or more of the ‘open’ category
requirements of this Regulation, and in which operators are not
required to hold an authorisation or submit a declaration.

3. Member States shall publish the information on airspace
established in accordance with paragraphs 1 or 2 of this Article,
as well as on how, if required, authorisation may be obtained, in g
manner and format established by EASA.

Jan-18

Open categoryand | Opinion
Specific published

"Minimun Aviation Systems Performance Standard for UAS geo-fencing”

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

U-space MASPS for UAS Geo- | ofining minimum system level end-to-end requirements for the EUROCAE Nov-18 standard ongoing
Fencing ! 4 WG-105
the geo-fencing function for UAS.
Minimum Operational Performance Standard for UAS geo-fencing’ defininy
U-space [MOPS for UAS Geo- | 1ium requirements for the geo-fencing function at the level of individual| £ o ROCAE Jun-19 standard planned
Fencing WG-105
components.
Command, Control and Communication
C3 datalink and MOPS (Terrestrial  [Minimum Operational Performance Standard for the terrestrial Line of Sight | EUROCAE Jun20 standard ongoin
communication Los) |Command and Control Data Link WG-105 u 'going
C3 datalink and Minimum Operational Performance Standard for the satelite Command and| ~ EUROCAE
communication MIOPS (SATCOM) | Gontrol Data Link WG-105 Nov-18 standard ongong
C3 datalink and Minimum Aviation System Performance Standard for the Command and EUROCAE
communication AsPs Control Link WG-105 Sep-19 standard ongoing

FAA Notice Of Availability
(NOA) Pending approval of
ASTM WK57659 as
foundational document




C3 datalink and

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication

C3 datalink and
communication




C3 datalink and
communication

WK58931 Evaluating

oo Rosome A suite of standard test methods has been developed to measure ASTM Publication Delayed -Ful
) ponse ndurance, durabiliy, logisitics,autonomy]  E54 Homeland Comittee Meting Feb 28-
Navigation [RobotManeuvering: . communi c Apr-18 standard ongoing !
and safety to guide purchasing decisions, support operator training an Security Mar 2 2018 for adudication of
Maintain Position and
ot measure proficiency. Applications comments.
Orientation
[ Wks8932 Evaluating | site of standard test methods has been developed to measure ASTM Publication Delayed -Ful
avigation i iy, enduran ions, durability, logisitics.autonomy]  E54 Homeland Aorts standard ongoin Committee Meting Feb 28-
o [RobotManeuvering:  |and safety to guide purchasing decisions, support operator training and Security P 'going Mar 2 2018 for adudication of
orbit a Point measure proficiency. Applications comments
[ Wks8933 Evaluating | suite of standard test methods has been developed to measure ASTM
) i iy, enduran ions, durability, logisitics.autonomy]  E54 Homeland
Navigation [RobotManeuvering:  [and safety to guide purchasing decisions,support operator training and Security Jun-18 standard ongoing
[Avoid Static Obstacles | measure proficiency. Applications
WK58934 Evaluating |, o 0 o standard test methods has been developed to measure ASTM Publication Delayed -Full
[AcrialResponse
) - ndurance, durabiliy, logisitics,autonomy]  E54 Homeland Comittee Meting Feb 28-
Navigation [RobotManeuvering: . communi c Apr-18 standard ongoing !
oo T, and safety to guide purchasing decisions,support operator training and Security Mar 2 2018 for adudication of
Throug! measure proficiency. Applications comments
openings
[WK58935 Evaluating |, ¢ e of standards test methods has been developed to measure ASTM Publication Delayed -Ful
[AcrialResponse y ’ o 10 mes ’
enduran durabilly, logisitics,autonomy]  E54 Homeland Committee Meting Feb 28-
Navigation [RobotManeuvering: Apr-18 standard ongoing
ot Acsurately and safety to guide purchasing decisions,support operator training and Security Mar 2 2018 for adudication of
measure proficiency. Applications comments
(vertical)
x":s:zz : i‘::':s""g A suite of standards test methods has been developed to measure ASTM Publication Delayed -Ful
C3 datalink and ialResp iy, enduran ions, durabiliy, logisitics,autonomy] ~ E54 Homeland Committee Meting Feb 28-
Apr-18 standard ongoing
communication and safety to guide purchasing decisions,support operator training and Security Mar 2 2018 for adudication of
[Communication Range| h
ommunie measure proficiency. Applications comments
: Line of Sight
Wks8941 Evaluating
i A suite of standards test methods has been developed to measure ASTM Publication Delayed -Ful
C3 datalink and ndurance, durabiliy, logisitics,autonomy]  E54 Homeland ror18 standard ongoin Committee Meting Feb 28-
communication | Communications and safety to guide purchasing decisions,support operator training ant Security P! 'going Mar 2 2018 for adudication of
[Range: Non Line of  [measure proficiency. Applications comments
signt
C3 datalink and
communication
[sAE6856 Improving
INavigation Solutions
Using Raw This recommended practice provides users with the technical requirements | SMCPNT Position,
Navigation Measurements from  [and methods for accessing, viewing, and processing raw GNSS receiver | Navigation, and Mar-19 standard ongoing
Giobal Navigation | measurements for improved unmanned vehicle navigation solutions. Timing Committee
sateliite System
(GNSS) Receivers
saE6ss7
[Requirements for a
Terrestrial Based ; :
roction: Novieation, |T1s recommended pracice defines the technica requirements for a SMCPNT Positon,
terrestrial-based PNT system to improve vehicle (e.g. unmanned, aerial,
Navigation ana Timing (PNT) > ystom Lo I " Navigation, and Mar-19 standard ongoing
ground, mariime) positioning/navigation solutions and ensure critcal Na
System to Improve Timing Committee
security, GNss
INavigation Solutions
and Ensure Critical
infrastructure Security
MASPS on C3
C3 datalink and Spectrum Minimun Aviation Systems Performance Standard defining requirements for|  EUROCAE Dect8 standard Janned
communication Management for the  [the management of the 5030/5091 MHz band fir use by C2 Link Services WG-105 L
5030/5091 MHz band
C3 datalink and [Suidance on Guidance material describing considerations for the use of spectrum for EUROCAE
2 Spectrum Access, Use Mar-19 guidance ongoing
communication UAS purposes WG-105
and Management
Appendix 3, 4 to Delegated Act
(A UAS Class C2 and C3 shall: Opinion
Cyber security [Opinion No.1/2018 be equipped with a remote pilot data link protected against EASA Mar-19 open published
unauthorised access to the command and control functions;
) MASPS on RPAS €3 [Minimun Aviation Systems Performance Standard defining system level EUROCAE
Cyber security Isecurity requirements for the application of Security measures to the UAS C3 Link WG-105 Jun-19 standard ongoing
C3 datalink and Guidance on RPAS EUROCAE
oenioston 25 soeurty Guidance material for the application of the MASPS listed above Woos Dec-19 guidance ongoing
C3 datalink and [EASA Decision 050#6 C3 i iate for the op EASA May-19 Specific ongoing
communication
C3 datalink and ) 050116 Multi crew coordination. (Criterion #3 Communication . ’
e e [EASA Decision o EASA May-19 Specific ongoing
Detect and Avoid
: Minimum Aviation System Performance Standard (End-to-end EUROCAE
Detect and avoid MASPS Requirements at system level) for DAA of IFR Flights in class A-C airspace. WG-105 Dec-18 standard ongoing
: Minimum Operational Performance Standard (Requirements at equipment |  EUROCAE
Detect and avoid MoPS level) for DAA of IFR Flights in class A-C airspace. WG-105 Dec-19 standard ongeing
Operational Services and Environment Description for DA for DAAin Clas{ ~ EUROCAE 3
Detect and avoid osen 0 aiapaces under VERIFR Wortos Aug-18 standard ongoing
Minimum Aviation System Performance Standard (End-to-end EUROCAE
Detect and avoid MasPs Requirements at system level) for DAA against conflicting traffic for RPAS ocros Dec-19 standard ongoing

operating under IFR and VFR in all airspace classes




Minimum Operational Standard at equipment EUROCAE

Detect and avoid MoPs level) for DAA against conflicting traffic for RPAS operating under IFR and W10 Jun-20 standard planned
VFR in all airspace classes

Detect and avoid oseo OperationalServices and Environmental Description for DAA in very Low EUROCAE Junte standard planned
Level Operations WG-105
Minimum Operational Performance Standard (Requirements at equipment EUROCAE g

Detect and avoid MoPs level) for DAA at Vory Low Lovel (YLL) WG-105 Jun-20 standard planned

Detect and avoid

[The work it is now being

Detect and avoid covered under WK
Defines minimum performance standards
wke2668 Comprehensive DAA Standard under annex 1o define test methods AND ASTM
etect and avoid [Specifcation for DAA. |minimum performance standards for DAA systems and sensors applicable | oo\ " standard ongoin \Working Group formed under
voi Performance to smaller UAS BLVOS operations for the protection of manned aircraftin | oo onmanne 'going Iterms of reference
[Requirements. lower altitude airspace Alrcraft Systems
Covering systems and sensors
Working Group formed und
[WK62669 Test | Comprehensive DAA Standard under annex to define test methods AND ASTM forking Group formed under
; Method ° ; terms of reference. Number
Detect and avoid minimum performance standards for DAA systems and sensors applicable | F38 Unmanned standard ongoing
[for DAA N changed to WK62669 instead of |
to smaller UAS BLVOS operations for the protection of manned aircraftin | Aircraft Systems i
lower alitude airspace .

Detect and avoid

RPAS Automation

Development
assurance (Software)

|Automatic modes,
takeoff, Landing,
taxing

[ASTM WK65056
revision to ASTM
Fa269

Standard Practice for
[Methods to Safely
[Bound Flight Behavior
of Unmanned Aircraft
[Systems Containing
[Complex Functions

[Automatic modes,
takeoff, Landing,
taxing

[Automatic modes,
takeoff, Landing,
taxing

[Automatic modes,
takeoff, Landing,
taxing

| Automatic modes,

Goal is to develop the standard to a level of capability that defines run-time
monitoring (RTA) attributes to a level that the FAA or CAA will agree that
monitors developed to this standard are sufficient to allow the UAS to evolv
the complex function with its associated avionics equipment and sensors
without requiring vehicle recertification as the CONOPS evolve after initial
certification. a. Provide additional guidance on Safety Monitor design best
practices, to explicitly include guidance on partitioning, dissimilarity, and the
option for multiple individual safety monitors comprising the Safety Monitor
function, as well as defining safety monitor classes and key attributes. b.
Provide additional use cases as Appendices. . Provide additional
information contrasting the F3269 approach with other architectural
approaches (e.g., SAE ARP 4754A, RTCA DO-178C). d. Modify
requirements to performance based to allow multiple implementation and
implementation architectures e. Make additional updates as required.

Minimum Aviation System Performance Standard (End-to-end

Requirements at system level) for Automatic Take-Off and Landing

ASTM
F38 Unmanned
Aircraft Systems.

EUROCAE
WG-105

Spetember 2019

standard

standard

planned

Performance requirements to
be covered unde WK62668

FAA Notice Of Availability
(NOA) Pending approval of
ASTM WK57659 as
foundational document

TOR being developed

° Minimum Aviation System Performance Standard (End-to-end EUROCAE
:::;‘;"‘ Landing, MASPS Requirements at system level) for Automatic Taxing WG-105 Jun-20 standard planned
Emergency Appendix 3 and 4 to delegated act ]
recovery/terminations |Opinion No.1 2018 |A UAS Class C2 and C3 shall: EASA Mar-19 open zs:‘l‘:c’y and S;';':: y
systems i case of loss of data link, have a reliable and predictable methos P P
Emergency ) .
vovoryarminations oseo (Operational Services and Enironment Description for Automation and EUROCAE Dects standard angoing
Emergency Recovery WG-105
systems
Emergency ) . o
vovoraminations vasps Minimum Aviation System Performance Standard (End-to-end EUROCAE Jun20 standard planned
vetome Requirements at system level) for automation and Emergency Recovery WG-105
Design & Airworthiness
(Appendix 1, 2, 3, 4, 5 to delegated act :
:‘r‘w 2‘::9"’;:;“’ [Opinion No.1 2018 |A UAS Class C0, C1, C2, C3 and C4 shall: EASA Mar-19 open O;";:g ’
i i be designed and manufactured to fly safely; publi
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JAS6111 JAUS
Unmanned Maritime
Vehicle Service Set

This document defines a mess:

age-passing interface for services

the platf

maritime vehicles.

bilities common across unmanned

AS-4JAUS Joint

Architecture for
Unmanned
Systems

Committee.

Jun-19

standard

ongoing




This standard is intended to provide a method (or methods) to obtain
repeatable and consistent measurements to reflect true engine performance]
and durabilty in customer. Standardized methodology is needed to
normalize engine performance to fairly rate engine operating variables and
parameters. Operational protocls will be defined according to engine class
56671 Test Protocol |27 Vil be based on those developed for on-highway applications. Based
o UAS Reciprocating |27 Pical engine operation, aseries of speed and load combinatons andio SAE
UA Design and > will be determined. The scope willinclude dynamometer based | E-39 Unmanned ’
A Desig (intermittent) Engines [>*7" ! P : ° May-19 standard ongoing
[Airworthiness e Primary Toroet . |125ing and static popeler-based experiments. The industry consists of | Afcraf Propuision
oo many platforms that use reciprocating engines as the main (or sole) provide|  Commitiee
lechanism ) mal
of rotational energy to propeller. There also exists a significant move
towards hybrid-based engine-battery systems that are expected to have
different operational requirements. This standard wil focus on those using
the engine as the main thrust provider, but allowances wil also be
considered for hybrid designs. The scope will include power correction
methodologies to provide a more accurate description of performance.
st Ground
fsupport equipment
(preheaters, starters,
fuel pumps, fuel
couplings, fuel mixing,
fuel fiters, prefiight SAE
UA Design and weightibalance, bore- E-39 Unmanned
Airworlhgwss sighgling of payload, Aircraft Propulsion Jun-19 standard planned
storage containers, Commitiee
aiignment hardware,
wheel chocks, "removel
before fiight” tems,
electronic and software]
inks.
SAE
UA Design and sttt Propelier E-39 Unmanned
Airworlhgwss hubs o Aircraft Propulsion Juk19 standard planned
Commitiee
SAE
UA Design and [ARPiii Propelier E-39 Unmanned ; ' ’
Airworlhgwss Information R::orl Aircraft Propulsion Aug-19 information report ongoing
Commitiee
A review of icing materials that would be educational to a designer of a UA
UA Design and ;“RG%Q Ice Protectionfic ", ctection system Is provided. Additionally, the difierences between | AC-9C Alrcraft . y :
[Airworthiness for Unmanned Aerial |, - anned and manned ice protection systems are explored along with a | '°""d Technology Dec-18 information report ongoing
Venicles Committee
discussion on how these differences can be addressed.

UA Design and
[ Airworthiness

UA Design and
[Airworthiness

UA Design and
[Airworthiness

UA Design and

(Airworthiness
This specification covers all aspects i electrical wire interconnection SAE
) _ systems (EWIS) from the selection through installation of wiring and wiring | AE-8A Elec Wiring
UA Design and [ASS08B1G Wiring (40 o and optical cabling and termination devices used in aerospace and Fiber Optic Dec-18 standard ongoing
(Airworthiness [Acrospace Vehicle } 9 an )
vehicles. Aerospace vehicles include manned and unmanned airplanes, | Interconnect Sys
helicopters, lighter-than-air vehicles, missiles and exteral pods. Install Committee
sttt Artificial SAE
UA Design and simulant standards for G-28 Simulants for
|Airworthiness [drone or FOD planned Impact and Dec-19 standard planned
mpactiingestion Ingestion Testing
Emergency [AsTM WKs9171 Develop a draft standard that defines the requirements for a parachute ASTM Varts Wil mest Jun 1213
recovery/terminations New Specification for ~|system that would allow an applicant/proponent to obtain approval to F38 Unmanned specification ongoing o ucionte finl comments
systems SUAS parachutes  |operate a small Unmanned Aircraft System (SUAS) directly over people. Aircraft Systems Hudi
Emergency
recovery/terminations
systems

A Design and Light Sport Aircraft guidance
Arworhiess will be revised to apply to
UAS.

maintenance

To develop an ASTM design and construction standard for larger mass fixe

wing Unmanned Aerial Systems (UAS). Design and Construct Standards

[ASTM WK62670 are currently in existence for Part 23 General Manned Aircraft as well s for ASTM

UA Design and INew Specification for |Fixed Wing and VTOL Small UAS (sUAS). There currently exists a gap for

F38 Unmanned standard under development
Aircraft Systems

Large UAS Design  |Part 23 General Aircraft of the Large Fixed Wing Unmanned Variety. This
and Construction |ASTM standard will serve to fil that gap by including design and construct
requirements, best practices, and proposed methods of compliance specific
to Large UAS (up to 19,000 Ibs).
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[ASTM WK63678/
WK64619 Revision of
F3298 - 18 Standard
Specification for

The initial standard only addressed Fixed-Wing UAS. Response from the
FAA required both vertical lift and fixed-wing in order to be accepted as a
method of for UAS in the

Design,
and Verification of
Fixed-Wing
Unmanned Aircraft
[Systems (UAS)

Manufacturer
organisation

Manufacturer
organisation

Batteriesfuel cell
power generating
system

[WiWK60937
Standard Specification
for design of Fuel
Cells for Use in
Unmanned Aircraft
systems (UAS)

Development
assurance (Software)

UA Design and
[Airworthiness

ASTM WK 16285 New
Specification for
Design and

ofan

advisory circular for 21-17(b). This required a rapid-action reorganization of
the standard, inclusion of VTOL-specific items and a title change.

This standard will outline specification for the use of fuel cell power
generatinhg systems for application in UAS.

Unmanned Aircraft
[System-Class 1320
(550¢ Gross Weight to
[1320# Gross Weight)

The covers
powered fixed wing aircraft UAS.

for an acceptable

ASTM
F38 Unmanned
Aircraft Systems

ASTM
F38 Unmanned
Aircraft Systems.

ASTM
F38 Unmanned
Aircraft Systems

standard

standard

standard

In progress

ongoing

ongoing

This will be reference in AC
for Special Class §21.17(b)

Will be revised to include
\VTOL aircraft under ASTM
WKB4619/ WK64619

Ballot pending Sub-
Committee approval

This work item will be

Aircraft Committee

UA Design and
[Airworthiness

[ASTM WK60352
Design, Construct, and
Test of vTOL

UA Design and
[Airworthiness

Manuals

WK63407 Required

Aircrait System

maintenance

This specification establishes the design, construction, and test
requirements for a VTOL unmanned aircraft system (sUAS). ltis intended
for all UAS that are permitted to operate over a defined area and in airspacd
authorized by a nation's govering aviation authority (GAA). Unless
otherwise specified by a nation's GAA.

This specification covers the Unmanned Aircraft Flight Manua
(UFM), Maintenance Manual, Aircraft Kit Assembly Instructions|
(KAI), C Original Equi (OEM)
manuals, SUAS OEMs Statement of Compliance, and Airframel|
Records information required for aircraft desianed and

ASTM
F38 Unmanned
Aircraft Systems.

ASTM
F38 Unmanned
Aircraft Systems

standard

standard

ongoing

ongoing

Will be incorporated in F3298
- Draft complete

Updated revision underway

UA Design and
[Airworthiness

To develop European standards specifying the means of compliance to the
regulatory requirements defined in the Delegated act of the EASA Opinion
No 01-2018.
) These standards define the design, construction and test requirements for
jAerospace series - e’y ing conformity and covers topics such as:
UA Design and [Unmanned Aircraft | "o ol and mechanical properties, ) ASD-STAN Dec-2019 European standard planned
(Airworthiness [systems Uas) - |- TR O g D5WG8
Product requirements | dTRelY o
. Functional Safety
- Sound
. Navigation lights
Minimum Aviation System Performance Standard (End-to-end EUROCAE
Ground control station MAsPS Requirements at system level) for the Remote Pilot Station interface to Air Jun-19 standard ongoing
WG-105
Traffic Control (ATC).
(Appendix 1, 2,3, 4 to delegated act
(A UAS Class C0, C1. C2 and C 3 shal:
have a maximum attainable height above the take-off point limited
o 120 m or be equipped with a system that imits the height
UA Design and ’ above the surface or above the take-off point o a value selectabi Opinion
Airworlhgwss [Opinion No-1 2018 by the remote pilot; in the latter case, cls‘;r information about the EASA Mar-19 open pu;ishsd
height of the UA above the surface or take-off point during flight
shall be provided to the remote pilot;
|Appendix 1, 2 to delegated act
A UAS Class CO and C1 shall
UA Design and 3) if equipped with a follow-me mode, when this function is on, Opinion
Airworlhgwss [Opinion No.1 2018 :(e)sp aqmspupsnos not exceeding 50 m from the remote pilot, and EASA Mar-19 open pu;ishsd
allow the remote pilot to regain control of the UA or to activate an
emergency procedure that terminates the flight;
150 213842 -
for ensuring the quality and safety of the design and
Manufacturer ensuring the safety | manufacture UAS. It includes information regarding the UA, any associated| 150 D7 standard ongoing
organisation and quality of the  |remote control station(s), the C2 links, any other required data links and any| TC20/SC16/WG2
gesign and other system elements as may be required.
manufacture of UAS
UA Design and




UA Design and
[ Airworthiness

not be capable of automatic control modes;

[STANAG 4746
"Unmanned Aerial
UA Design and Vehicie System Set of technical intended for the ai NATO
Airworthiness 2018 ongoing
(Airworthiness certification FINAS
[Requirements for Light
Vertical Take Off and
Landing Aircraft”
[Appendix 1and 2 to delegated act
A UAS Class C1 and C2 shall:
be designed and constructed in such a way s to minimise injury
:i':w 'Zf;:ﬂ"e::d Opinion No.1 2018 o persons during operation; sharp edges shall be avoided; if EASA Mar-19 open g;'i::’: .y
equipped with propellers, the UAS shall be designed in such a P
way as to limit any injury that may be inflicted by the propeller
blades;
|Appendix 2, 3, 4 to delegated act
U Design and A UAS Class C1, C2and C 3 shall: Opinion
i rlf:gmss Opinion No.1 2018 provide the remote pilot with clear warning when the battery of the EASA Mar-19 open u;'is'hs d
UA orits control station reaches a low level such that the remote P
pilot has sufficient time to safely land the UA;
|Appendix 2, 3 to delegated act
|A UAS Class C2 and C 3 shall:
UA Design and (i) have the requisite mechanical strength and, where appropriate| . Opinion
|Airworthiness [Opinion No-1 2018 stabity to withstand any stress to which itis subjected during usel ~ E1S™ Mar-19 open published
without breakage or deformation, which may interfere with its safq
fight;
Appendix 2 to delegated act
|A UAS Class C1 shall
UA Design and ) be equipped with lights that cannot be confused with the Opinion
Airworthiness [Opinion No-1 2018 navigation lights of a manned aircraft as required for EASA Mar-19 open published
controllabilty:
(a) in daylight conditions;
(b) during night, if designed for night operation;
Appendix 3, 4 to delegated act
U Design and A UAS Class C2, C3 shall: Ovinion
pesnbel [Opinion No.1 2018 be equipped with lights for the purpose of controllability or EASA Mar-19 open i
visibilty of the UA; the design of the lights shall not be confused P
with the navigation lights of manned aircraft;
This SAE Aerospace Recommended Practice (ARP) provides technical
|ARP6336 Lighting  |recommendations for the application, design and development of lighting for sae
UA Design and [ Applications for Unmanned Airatt (UA). The recommendations set foth inthis document |, , oo Dec18 Recommended ongoin ongoin
|Airworthiness Unmanned Aircratt  [are to aid in the design of UA lighting for the type or size of aifcraft and the | 27 JVerel Practice 'going 'going
Systems (UAS) operation in the National Aerospace System for which the aircraft is 'ghting
intended.
|Appendix 2 to delegated act
A UAS Class C1 shall
UA Design and be made of materials and have performance and physical Opinion
Airworthiness [Opinion No.1 2018 characteristics such as to ensure that in the event of an impact at EASA Mar-19 open published
terminal velocity with a human head, the energy transmitted to thy
human head is less than 80 J, or, as an alterative, the UAS shall
have an MTOM, including payload, of less than 900 g;
|Appendix 1.2 to delegated act
A UAS Class C1 shall
UA Design and be made of materials and have performance and physical Opinion
Airworthiness [Opinion No.1 2018 characteristics such as to ensure that in the event of an impact at EASA Mar-19 open published
terminal velocity with a human head, the energy transmitted to thy
human head is less than 80 J, or, as an alterative, the UAS shall
have an MTOM, including payload, of less than 900 g;
Appendix 1,2 to delegated act
A UAS Class CO and C1 shall:
if powered by electricity, the nominal voltage shall not exceed 24
UA Design and [V DC o the equivalent AC voltage: its accessible parts shall not Opinion
Airworthiness [Opinion No.1 2018 exceed 24 V/ DC o the equivalent AC voltage; internal voltages EASA Mar-19 open published
shall not exceed 24 V DC or the equivalent AC voltage unless it
ensured that the voltage and current combination generated does|
not lead to any risk or harmful electric shock even when the UAS
s damaged;
[WK58939 Evaluating |5 ¢ e o standards test methods has been developed to measure ASTM
AcrialResponse ’ ’ os o mes £54 Full Committee
UA Design and enduran durability, logisitics,autonomy  E54 Homeland >
[RobotEnergy/Power: 8D standard ongoing adjudication February 26 to
(Airworthiness and safety to guide purchasing decisions,support operator training and Security
Endurance Range and . h March 2, 2018
" measure proficiency. Applications
Duration
Appendix 3, 4
|A UAS Class C2 and C 3 shall:
if powered by electricity, the nominal voltage shall not exceed 48
U Design and [V DC or the equivalent AC voltage: its accessible parts shall not Opinion
peabel [Opinion No.1 2018 exceed 48 V DC or the equivalent AC voltage; internal voltages EASA Mar-19 open i
shall not exceed 48 V DC or the equivalent AC voltage unless it P
ensured that the voltage and current combination generated does|
not lead to any risk or harmful electric shock even when the UAS
is damaged;
[WK58940 Evaluating [A sute of standards test methods has been developed to measure ASTM £54 Full Committee
UA Design and i i nduran ions, durability, logisitics,autonomy,  E54 Homeland 78D standard ongoin adjudication February 26 to
(Airworthiness [RobotEnergy/Power: [and safety to guide purchasing decisions,support operator training and Security 909 March 2, 2018
Dwell Ti proficiency. Applications longoing. Delayed till Apr -18
WK58943 Evaluating |A suite of standards test methods has been developed to measure ASTM E54 Full Committee
UA Design and P ndurance, durability, logisitics,autonomy{  E54 Homeland 8D standard ongoin adjudication February 26 to
(Airworthiness [RobotSafety: Lights  [and safety to guide purchasing decisions,support operator training and Security 9oing March 2, 2018
and Sounds measure proficiency. Applications longoing. Delayed till Apr 18
UA Design and
(Ainworthiness
UA Design and
(Airworthiness
Currently being reviewed for
updates
B::::"‘:’::L::" FAA Notice Of Availability
2 slemg 9 (NOA) Pending approval of
g ASTM WK57659 as
foundational document
UA Design and
(Airworthiness
Appendix 5 to Delegated Act ’
UA Design and ) Opinion
Aorhiose [Opinion No.1 2018 |A UAS Class C4 shall EASA Mar-19 open putlished




|Appendix 3 to Delegated Act
A UAS Class C2 shall

UA Design and Opinion No.1 2018 unless it is a fixed-wing UA, be equipped with a low-speed mode. EASA Mar-19 open Opinion
(Airworthiness published
selectable by the remote pilot and limiting the maximum cruising
speed to no more than 3 ms.
|Appendix 3, 4 to Delegated Act
AUAS Class C2 and C3 shall:
i the case of a tethered UA, the tensile length of the tether shall
be less than 50 m and its mechanical sirength shall be no less
UA Design and [Opinion No.1 2018 than: EASA Mar-19 open Opinion
Airworthiness Pl g (a) for heavier-than-air aircraft, 10 times the weight of the pe published
aerodyne at maximum mass;
(b) for lighter-than-air aircraft, 4 times the force exerted by the
combination of the maximum static thrust and the aerodynamic
force of the maximum allowed wind speed in fight;
|Appendix 2, 3, 4 to Delegated Act
A UAS Class C1, C2 and C3 shall:
if the UA has a function that limits its access to certain airspace
A Design and areas or volumes, this function shall operate in such a manner Ovinion
i rlf:g'ness Opinion No.1 2018 that it interacts smoothly with the flight control system of the UA EASA Mar-19 open u;‘is‘hs d
without adversely affecting fight safety; in addition, clear P
information shall be provided to the remote pilot when the UA
fight control system is automatically engaged to keep the UA out
of these areas;
|Appendix 1, 2 to Delegated Act
UA Design and Opinion No.1 2018 A UAS Class C0 and C1 shall: EASA Mar-19 open Opinion
[Airworthiness ) published
have a maximum speed in level flight of 18 ms;
UA Design and EASA Decision 050#4 UAS developed to authority recognized design standards AsA Vay-19 Specifc ongoing
Airworthiness (e.g-industry standards)
UA Design and e '
pesbel [EASA Decision 05015 UAS s designed considering system safety and reliability EASA May-19 Specific ongoing
UA Design and ) : ’ ’
et [EASA Decision 050#10 Safe recovery from technical issue / EASA May-19 Specific ongoing
UA Design and 05012 The UAS is designed to manage the deterioration of 3
|Airworthiness [EASA Decision external systems supporting UAS operation EASA May-19 Specific ongoing
UA Design and EASA Docision 050#18 Automatic protection of the flight envelope from human AsA Vay-19 Specifc ongoing
Airworthiness errors
UA Design and 050119 Safe recovery from Human Error (Criterion #3 UAS
pesbel [EASA Decision . EASA May-19 Specific ongoing
) 050 #20 - A Human Factors evaluation has been performed and . )
HMI [EASA Decision the HMI found appropriate for the mission EASA May-19 Specific ongoing
UA Design and 050 #24 - UAS designed and qualified for adverse environmental 3
Airworthiness [EASA Decision conditions (e.g. adequate sensors, DO-160 qualification) EASA May-19 Specific ongoing
UA Design and ) 050#24 UAS designed and qualified for adverse environmental ) )
Ainworthiness. [EASA Decision conditions (e.g. adequate sensors, DO-160 qualification) EASA May-19 Specific ongoing
M#2 Effects of ground impact are reduced. A category. Measures
UA Design and :
pesinbel [EASA Decision (e.g-emergency EASA May-19 Specific ongoing
parachute).
UA Design and ) : —_— ) ’
et [EASA Decision M#3 Technical containment in place and effective (e.g tether) EASA May-19 Specific ongoing
Operations
Operations published

IASTM WK62730 UAS |Minimum requirements, responsibilities, qualifications for entities

ASTM

Qualified entiites Operator Audit internal audit t ASTM standards on Unmanned Aircraft | F38 Unmanned 8D standard ongoing Under subcomitte ballot
Programs Systems Aircraft Systems
ASTM WK62731 UAS ’ ASTM
Qualified entitites Operator Compliance | oW to conduct a third party audit program for those who execute audits 19 4 |y manned TBD standard ongoing Under subcommitte ballot
g meet the consensus set of minimum requirements and qualifications.
Audits Aircraft Systems
[AsTM WKe2744
3::3’::"3"““""5 Best practices to support professional entities receiving operator certificatior ASTM
Qualified entiites by a CAA, and provide practice for self- or third-party audit of operators of | F38 Unmanned 8D Best practice ongoing Draft
Professional Operator
UAS. Aircraft Systems
of Light Unmanned
Aircraft Systems (UAS

Manuals

published




UAS-ATM

UAS-ATM

Local E-identification

Aerospace series -
Unmanned Aircraft
ISystems (UAS) -
|Security requirements

Standard scenarios

Standard scenarios

JASTM WK60746
|Standard Practice for
|Seeking Approval for
[Extended Visual Line
o Sight (EVLOS) or

To develop European standards specifying the means of compliance to the
regulatory requirements defined in the Delegated act of the EASA Opinion

No 01-2018.

This activity shall be coordinated with EUROCAE WG105 (SG-32 and SG-
33) and it will intent to address at least the following topics:

ASD-STAN

e0-awareness" function for UA Operations which includes Airspace DsWes

areas, Qualification of the UA operator, relevant authorization, prohibited
area, identification of special zones (ref. level U1 U-Space)

. “e-ID” Electronic Identification, means the capabilty to identify a UA in
fight without direct physical access to that aircraft (only for local
identification from the ground)

The main purpose of this revision s to add an Appendix A that provides
research findings from the FAA EVLOS Pathfinder program than can be.

used in developing proposed risk mitigation strategies for SUAS EVLOS ASTM

European standard

The purpose of this test method is to specify the apparatuses, procedures,
and performance metrics necessary to quantitatively evaluate the system
capabilty to accurately maintain position and orientation (pose) in open
space relative to an object of interest. This test method applies to aerial
nutomatic modes, x\':?::; i‘::':s""g systems operated remotely from a standoff distance appropriate for the ASTM E54 Full Committee
B‘;m" la" jrion RogmMsn‘;Wm" _ |intended mission. The system includes a remote operator in control of all E54 Homeland 80 standard ongoin adjudication February 26 to
" 9 9" |functionality and any assistive features or autonomous behaviors that Security 'going March 2, 2018. Delayed till
taxing Maintain Position and . ° h
Scomiaton improve the effectiveness or efficiency of the overall system. This test Applications Apr-18
method may be performed anywhere the specified apparatuses and
environmental conditions can be implemented as described. Results should
be considered within the context of related test methods in the Maneuvering|
suite when comprehensively evaluating robotic system capabilfies.
The purpose of this test method is to specify the apparatuses, procedures,
and performance metrics necessary to quantitatively evaluate the system
capabilty to accurately orbit an object of interest . Results should be
considered within the context of related test methods in the Maneuvering
| Automatic modes, xv:_sa%z Evaluating ., ite when comprehensively evaluating robotic system capabilies. This tes ASTM
° rialResponse « " " E54 Homeland
takeoff, Landing, method applies to aerial systems operated remotely from a standoff distanc 8D standard ongoing
[RobotManeuvering: Security
taxing h appropriate for the intended mission. The system includes a remote operato h
orbit a Point " Applications
in control of all functionality and any assistive features or autonomous
behaviors that improve the effectiveness or efficiency of the overall system.
This test method may be performed anywhere the specified apparatuses
and environmental conditions can be implemented as described.
Wks8933 Evaluating ’ . ASTM E54 Full Committee
AerialResponse The purpose of this test method is to specify the apparaluses, procedures, | - gy yomeiang adjudication February 26 to
Detect and avoid and performance metrics necessary to quantiatively evaluate the system 8D standard ongoing
[Robotmancuvering: |80 e e R tmelen curity March 2, 2018. Delayed til
[Avoid Static Obstaces | “*F* - Applications Apr-18
Wks8934 Evaluating
lAerialResponse The purpose of his test method is to specify the apparatuses, procedures, | o, /:En':lsn " :3: :;::«5:?‘";’:::3: %0
Detect and avoid [RobotManeuvering:  [and performance metrics necessary to quantitatively evaluate the system Socuri 8D standard ongoing Narei 2. 2013 Dormedt ti
Pass Through capability to pass through openings of various sizes and orientations. 4 » 2018, Delayed tl
Applications Apr-18
Openings
Wks8935 Evaluating
| Automatic modes, |AerialResponse The purpose of his test method is to specify the apparatuses, procedures, | o, /:‘i:“'glsn " Eﬁ;z:ﬁ]ﬁ"ﬁ:ﬁ: %t
takeoff, Landing, [RobotManeuvering:  [and performance metrics necessary to quantitatively evaluate the system Socur TBD standard ongoing i a'mh 2 2013 Del;"e ol
taxing Land Accurately capabilty to accurately land vertically within a defined area. 4 » 2018. Delay
Vorican Applications Apr-18

planned

To be revised and
[ammended to include use
case scenarios: package
delivery, infrastructure
inspection, linear inspection,
search and rescue,

2018 Final available but
revisions to standard will be
incorporated in Jan 2018
after Pathfinder Technical

Committee

Revisions to F3196 being
Beyond Visual Line of |operations. This revision also provides a reference to Unmanned Systems ;?::“"gas";‘:""s Jun-18 standard ongoing finalized.
Sight (BVLOS) Small |Canada Best Practices for BVLOS Operations for use in developing "
Unmanned Aircraft  [proposed risk mitigation strategies for both EVLOS and BVLOS operations.
[System (sUAS)
|operations
gﬁmsv‘gff?: Appendix to to ASTM F3196-17. The main purpose of this revision is to add ASTM
Standard scenarios 9 an Appendix that can be used in developing proposed risk mitigation F38 Unmanned Jun-19 standard ongoing Working group formed
Delivery as an strategies for package delivery SUAS BVLOS operations, Aircraft Systems.
|Appendix to F3196-17 91 package delivery P Y i ¥
Operations
150 21384.3 -
[Requirements for safe
civil RPAS/UAS
) ions and o ial UAS operations and applies (o all types,
Operations o all types, categories |categories, classes, sizes and modes of operation of UAS. 180 Dec-18 standard ongoing
classes, sizes and
modes of operation of
uas
SAE
UAS-ATM [ARP#### Access to G-30 UAS Operator May-19 recommended practice| planned
controlled airspace Qualifcations
Committee
SAE
[ARP## Fiight
Standard scenarios beyond visual line of -30 UAS Operator May-19 recommended practice| planned
ore Qualifcations
9 Commitee
SAE
Standard scenarios ARP## Night G-30 UAS Operator May-19 recommended practice] planned
operations Qualifications




SAE

Standard scenarios [ARPH##t Aerial G-30 UAS Operator Jun-19 recommended practice| planned
photography Qualifications
Committee
SAE
Standard scenarios [ARP#### Power line G-30 UAS Operato Jul-19 recommended practice] planned
inspection Qualifications
Committee
SAE
Standard scenarios [ARP##t# Precision G-30 UAS Operato Aug-19 recommended practice] planned
agricuiture Qualifications
Committee
Standard scenarios [ARP## Bridge G-30 UAS Operator Sep-19 recommended practice] planned
inspection Qualifications
Committee
SAE
Standard scenarios [ARP###4# Train right- G-30 UAS Operato 0ct-19 recommended practice] planned
or-way's Qualifications
Committee
SAE
Standard scenarios ARP## Flare stack G-30 UAS Operator Nov-19 recommended practice| planned
inspections Qualifications
Committee
[This standard consists of guidelines for utiizing drones with cameras to
r;’:(\?‘ii‘;? I:':";;“Q’:if document facade conditions with video and still photography. The purpose ASTM
Standard scenarios P of this standard is to establish procedures and methodologies for conducting E06 Performance Jan-18 quide ongoing
Building Facade using
oo visual inspections of building facades via drone, and documenting such of Buildings
inspections.
The purpose of this test method is to specify the apparatuses, procedures,
and performance metrics necessary to quantitatively evaluate the visual
(electro-optical) image acuity of the system as viewed through a control
station. This test method applies to aerial systems operated remotely from a
[ Wks8677 Evaluating | standoff distance appropriate for the intended mission. The system includes ASTM E54 Full Committee
avigation [AcrialResponse a remote operator in control of al functionality and any assistive features or|  E54 Homeland Aorts standard ongoin adjudication February 26 to
o Visual behaviors that improve the effectiveness or efficiency of the Security P 'going March 2, 2018. Delayed till
image Acuity overall system. This test method may be performed anywhere the specified | Applications Apr-18
apparatuses and environmental conditions can be implemented as
described. Resdilts should be considered within the context of related test
methods in the Maneuvering suite when comprehensively evaluating robotid
system capabilies.
| WKs58925 Evaluating | The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
Sround control station [AcrialResponse and performance metrics necessary to quantitatively evaluate the visual E54 Homeland ror18 standard ongoin adjudication February 26 to
Visual |(el ptical) color acuity of the system as viewed through a control Security P! 'going March 2, 2018. Delayed till
Color Acuity station. Applications Apr-18
| Wks58926 Evaluating | The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
Sround contol station [AcrialResponse and performance metrics necessary to quantitatively evaluate the visual E54 Homeland ror18 standard ongoin adjudication February 26 to
[RobotSensing: Visual |(electro-optical) dynamic range of the system as viewed through a control Security o 'going March 2, 2018. Delayed till
Dynamic Range station. Applications Apr-18
| Wks8927 Evaluating | The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
C3 datalink and [AcrialResponse and performance metrics necessary to quantitatively evaluate the audio E54 Homeland Aorts standard ongoin adjudication February 26 to
communication [RobotSensing: Audio |speech acuity of the system as heard bi-directionally between a control Security P! 'going March 2, 2018. Delayed till
Spech Actity station and aerial robot i flight. Applications Apr-18
[ Kis5028 Evaluating | ThE PUTPOSe of this test method i to speciy the apparatuses, procedures, ASTM 54 Full Committee
and performance metrics necessary to quantitatively evaluate the thermal
[AcrialResponse E54 Homeland adjudication February 26 to
Ground control station * image acuiy of the system as viewed through a conrol station. This test Apr-18 standard ongoing .
[Robotsensing: ( Security March 2, 2018. Delayed til
method applies to aerial systems operated remotely from a standoff distancy
Thermal Image Acuity Applications Apr-18
appropriate for the intended mission
Wks8929 Evaluating ;
lAerialResponse [The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
E54 Homeland adjudication February 26 to
Ground control station [Robotsensing: and performance metrics necessary to quantitatively evaluate the thermal Apr-18 standard ongoing ;
) " Security March 2, 2018. Delayed til
[Thermal Dynamic  |dynamic range of the system as viewed through a conrol station.
Applications Apr-18
Range
Wks8930 Evaluating
lAerialResponse The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
E54 Homeland adjudication February 26 to
Ground control station [Robotsensing: and performance metrics necessary to quantitatively evaluate the latency of Apr-18 standard ongoing
! " " Security March 2, 2018. Delayed til
Latency of Video,  [video, audio, and control sub-systems as viewed through a control station. !
Applications Apr-18
[Audio, and Control
Wks8936 Evaluating
[AcrialResponse The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
etect and avoid [RobotSituational  [and performance metrics necessary to quantitatively evaluate the system | E54 Homeland Aort8 standard ongoin adjudication February 26 to
voi | Awareness: Identify  |capability to identify objects of interest in the environment using cameras Security o 'going March 2, 2018. Delayed till
Objects (Pointand | (electro-optical and thermal) from defined alitudes in open space. Applications Apr-18
Zoom Cameras)
Wks8937 Evaluating ;
|AerialResponse [The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
) > : E54 Homeland adjudication February 26 to
Standard scenarios [RobotSituational  [and performance metrics necessary to quantitatively evaluate the system Apr-18 standard ongoing !
Security March 2, 2018. Delayed til
[Awareness: Inspect  |capabilty to inspect objects of interest in close proximity . Ao or1s
Static Objects pplicati P
Wks8938 Evaluating
[AcrialResponse The purpose of this test method is to specify the apparatuses, procedures, ASTM E54 Full Committee
standard sconarios [RobotSituational  [and performance metrics necessary to quantitatively evaluate the system | E54 Homeland ror18 standard ongoin adjudication February 26 to
|Awareness: Map Wide |capability to accurately map wide areas with objects of interest in the. Security o 'going March 2, 2018. Delayed till
Areas (Stitched environment . Applications Apr-18
images)
[ASTM WK52858 [ This classification defines small unmanned aircraft system (sUAS) land
[Small Unmanned  [search and rescue resources in terms of their capabilfies. It provides a ASTM
Standard scenarios Aircratt Systems means by which resource managers and SUAS pilots/operators can convey| F32 Search and 8D standard ongoing
(suASs) for Land  [to emergency management the tasks for which their systems are capable of Rescue
Search and Rescue  |performing.
This guide establishes a framework within which SUAS search and rescue.
ASTM WK54226  |(SAR) operations shall be conducted as part of the National Incident ASTH
standard scenarios sUAS Operations in [ Management System (NIMS)incident Command System (CS). 12 The | ., ESTH 8D standard angoing
Search and Rescue | requirements of this guide shall apply to individuals, agencies, and o
Operations organizations that respond to SAR operations, including those not regulated| u
by government mandates.
Recent research conducted on risk, safely, design, operations and impact
inform development of standard with supporting documentation from
) ASTM WK52089 New | o, yinger studies. Using results of the Pathfinder Program, impact testing ASTM Final draft for ballot in
Standard scenarios specification for F38 Unmanned Mar-19 specification ongoing
and mitigations such as deployable SUAS parachutes to be incorporated October 2018
Operation over People Aircraft Systems
into standard.
Develop a draft standard for product marking of UAS weighing 250 grams of
less. Develop draft standard for Category 2, 3, and 4 UAS that: (1)
Establishes a test method(s) to measure typical or liely impact energy of
U Design and 2:; “; ‘gﬁ?ma::ne s |the small unmanned aircraft when the aircraft s operating in the most ASTM Adiudicating balot
A probable failure mode(s) to determine whether it meets the FAA specified | F38 Unmanned TBD standard ongoing Y 9

Airworthiness

Aircraft Systems for
Flying Over People

Risk Assessment

Manuals

impact energy threshold. Testing may be subject to manufacturer defined
operating limitations, if any. The impact energy threshold used in the
standards may account for the energy dissipation caused by the physical
design of the small unmanned aircraft and likely impact scenarios.

This standard defines the requirements for General Operations Manual for
Professional Operator of Light Unmanned Aircraft Systems (UAS). The
standard addresses the requirements and/or best practices for

Light Unmanned Aircraft
systems (UAS)

and ofa operator (ie., for
compensation and hire).

Aircraft Systems.

ASTM
F38 Unmanned
Aircraft Systems.

Sep-18

specification

ongoing

[comments

This will be reference in AC
for Special Class §21.17(b)

Draft Complete - will be
balloted Jun 2018




Tto support the design of civil vertiports and vertistops for the landing and
takeoff of VTOL aircraft boarding and discharging passengers or cargo. The|

Procedures - ATP-
3.3.8.2 Edition A

) ! or 62190 ASTM
Take off/ Landing AsTM Wiks9317  [proiferation of electric-powered VTOL should be carefully considered n the o ASTM 50 apocifcation angoing Now raft in work
zones Vertiport Design | development of this document.The standard must be scalable to address
¢ this o Aircraft Systems
aircraft ranging in size and kinetic energy, including unmanned and
optionally pioted aircraft.
[STANAG 7234
Remotely Pioted
Aircraft Systems NATO
UAS-ATM (RPAS) Arapace A 2018 standard ongoing Under development
integration (Al) -
aaTip-51
STANAG 7232
o3 datalink and g";‘:;’:fgﬁ:gf' Provide standardized tactics, techniques, and procedures 217 for the NATO
O3 o one rsioms Tackes planning, command and control (C2), and employment of unmanned aircraf{ MCASBJCGUAS 2018 standard ongoing Under development
a systems 218 (UAS) in NATO operations 0s

FCL

UAS.OPEN.30 and UAS.OPEN.50
by a remote pilot who holds a certificate of remote pilot
competency that is necessary to ensure a safe flight, respecting

Remore pilot Opinion No.12018 privacy, data protection, security and environmental EASA Mar-19 open and specific Opinion
competence ) " > published
requirements, by passing a theoretical test in a manner and
format established by EASA at an entity recognised by the
competent authority; and
Remore pilot
SAE
Remore pilot |ARP## Common G-30 UAS Operato Moy19  |recommended pracice planned
competence operator qualifications Qualifications
Committee
UAS.OPEN.040
by a remote pilot who has demonstrated the competencies
Romore pilot necessary to ensure a safe flight, respecting privacy, data Ovinion
P! Opinion No.12018 protection, security and environmental requirements, by having EASA Mar-19 open and specific (
competence by and published
completed an online training course and passed an online test,
according to a manner and format established by EASA, and
provided by an entity recognised by the competent authority;
(111 WKG2659 UAS i outine quiaiications required for skiled UAS maintenance technicians ASTM Undergoing revisions pror (0
maintenance e with broad understanding of supporting the continued ainworthiness of UAS |  F38 Unmanned Jun-18 standard ongoing ba”m'g 9 o
platforms and their subsystems. Aircraft Systems
Qualification
To develop a standard that defines the requirements for Training for Public
Safety Remote Pilot of Unmanned Aircraft Systems (UAS) Endorsement
' [\VK61764 Training for |1 " e describes the knowledge, skills, and abilities required to operate ASTM
Remore piot Public Safety Remote
unmanned aircraft for public safety purposes. A CAA may, at their F38 Unmanned standard ongoing
competence Pilot of UAS ' f
erciorsomont discretion, use this guide to aid the development of regulations. An Aircraft Systems
approved ASTM guide that describes required education, training, and
continuing professional development for those performing as professional
Remore pilot
competence
Remore pilot It has been published as
competence F3266 in line 235
Remore pilot
Remore pilot
competence
Remore pilot 050 #09 - Remote crew trained and current and able to control
Pl [EASA Decision the abnormal and emergency situations (ie. Technical issue with EASA May-19 Specific ongoing
competence
the UAS)
Remore pilot e AsA Decision 050 #15 - Remote crew rained and current and able o control ASA May-16 Specifc ongoing
the abnormal and emergency situations (i. Human Error)
Remore pilot e AsA Decision 050 #22 - The remote crew i trained to identiy critcal £ASA May-16 Specifc ongoing
competence environmental conditions and to avoid them
Remore pilot [EASA Decision 050#16 Multi crew coordination. (Criterion #2 Training) EASA May-19 Specific ongoing
competence
Remore pilot [EASA Decision 050#17 Remote crew is fit for the operation EASA May-19 Specific ongoing




Remore pilot

[EASA Decision

i -
competonce 050/#19 Safe recovery from Human Error (Criterion #2 Training) EASA May-19 Specific ongoing

Remore pilot 0S0#23 Environmental conditions for safe operations defined, ~

[EASA Decision adhered to (Criterion #1 Procedures) EASA May-19 Specific ongoing

Remore pilot ) Mit1 An Emergency Response Plan (ERP) is in place, operator 3 ) ’

competence [EASA Decision validated and effective (Criterion #2 Remote Crew Competences) EASA May-19 Specific ongoing
9 Environment

|Appendix 2, 3 to Delegated Act
: ; : UAS in class C2 and C3 shall Opinion
Noise&Environment ~ JOpinion No.1 2018 have a sound pressure level not exceeding 60 dB(A) (measured EASA Mar-19 open published

at a 3-m distance from the UA);

10

Autonomous operations

This document, the JAUS Automated Behaviors and Diagnostics Service
Set, defines a message-passing interface for services commonly found in

SAE
AS-4JAUS Joint

assurance (Software)

[This document, the JAUS Automated Behaviors and Diagnostics Service
Set, defines a message-passing interface for services commonly found in

AE
AS-4JAUS Joint

(Autonomous 156386 JAUS mobile unmanned systems. These services represent the platform- Architecture for
[Autonomous May-19 standard ongoing

operations Bohayiors Service Set |Ndependent capabilties common across all domains. Addiional capabilties|  Unmanned

are specified in the JAUS Core Service Set (AS5710) and are frequently Systems

referenced herein. Committee
(Autonomous [ASTM Aviation Task group to matix autonomy technologies and standands between ASTM T80 standards and ongaing rask Group Formed
operations [Autonomy Roadmap  [manned and unammned aircraft. practices
Development

rss024 saUs The title will change to "JAUS
|Autonomous mobile unmanned systems. These services represent the platform- Architecture for . |Autonomous Capabilties
[Autonomous > _ . standard ongoing .
operations Benmviors Service Set |Ndependent capabilties common across all domains. Additional capabiliiesl  Unmanned Service Set
are specified in the JAUS Core Service Set (AS5710) and are frequently Systems
hasi Coni




