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• Reminder that electronic recording of ASTM meetings is prohibited.
• Meeting will run in accordance with the ASTM Antitrust Statement.

Antitrust Statement (also in meeting minutes)
ASTM International is a not-for-profit organization and developer of voluntary consensus standards. ASTM's leadership in international 
standards development is driven by the contributions of its members: more than 30,000 technical experts and business professionals 
representing 135 countries.

The purpose of antitrust laws is to preserve economic competition in the marketplace by prohibiting, among other things, unreasonable 
restraints of trade. In ASTM activities, it is important to recognize that participants often represent competitive interests. Antitrust laws 
require that all competition be open and unrestricted.

It is ASTM's policy, and the policy of each of its committees and subcommittees, to conduct all business and activity in full compliance with 
international, federal and state antitrust and competition laws. The ASTM Board of Directors has adopted an antitrust policy which is found 
in Section 19 of ASTM Regulations Governing Technical Committees. All members need to be aware of and compliant with this policy. The 
Regulations are accessible on the ASTM website (http://www.astm.org/COMMIT/Regs.pdf) and copies of the antitrust policy are available 
at the registration desk. For a complete list of standards, see:  http://www.astm.org/COMMIT/SUBCOMMIT/E5409.htm
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Objective
Introduction

Remotely operated robots, including ground, aerial, and aquatic 
systems, enable emergency responders to perform extremely 
hazardous tasks from safer stand-off distances. 

Standard test methods help researchers, manufacturers, and users 
objectively evaluate system capabilities to align with mission 
requirements. 

We’re developing the measurements and standards infrastructure 
necessary to quantitatively evaluate and compare robotic system 
capabilities and remote operator proficiency. 
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Purpose 
 
These test methods for small unmanned aircraft 
systems can be used to quantitatively evaluate 
various system capabilities and remote pilot 
proficiency. They are being standardized through 
the ASTM International Standards Committee on 
Homeland Security Applications; Response Robots 
(E54.09). They are also referenced as Job 
Performance Requirements in the National Fire 
Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public 
Safety Operations (NFPA 2400). 

These test methods are primarily intended for 
vertical takeoff and landing systems with an 
onboard camera and remote pilot display. Some 
are also applicable to fixed wing systems when the 
lane dimensions are extended to accommodate 
the orbit radius of forward flying systems. 

Bucket stands on a level surfaces ensure the top bucket is 

vertical and the angled buckets are 45 degrees. 

BASIC MANEUVERING 
 Potential Part 107 Practical Skills Test 

Flying safely in our national air space requires 
knowledge and skill. The FAA’s Part 107 written 
test ensures remote pilots understand air space 
restrictions and safety precautions. But there is 
no practical skills test for remote pilots to 
demonstrate “positive aircraft control” at all times.  

These standard test methods provide a 
reproducible way to train and measure remote 
pilot proficiency for hobbyists and licensed 
professionals. This would enhance the safety of 
ground personnel and reduce risk to manned 
aircraft as unmanned aircraft systems are 
integrated into our national airspace.
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
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responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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systems can be used to quantitatively evaluate 
various system capabilities and remote pilot 
proficiency. They are being standardized through 
the ASTM International Standards Committee on 
Homeland Security Applications; Response Robots 
(E54.09). They are also referenced as Job 
Performance Requirements in the National Fire 
Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public 
Safety Operations (NFPA 2400). 
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the orbit radius of forward flying systems. 
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POSITION TEST

TRAVERSE TEST

• Hold Position and Rotate 
• Fly Straight and Level 
• Climb and Descend 
• Move and Rotate 
• Land Accurately

Right and Left Ovals Around All Three Bucket Stands

ALIGNED 
WHEN RING IS 
COMPLETELY 

VISIBLE

ALIGNED 
WHEN RING IS 
COMPLETELY 

VISIBLE

GROUND

AQUATIC

AERIAL

ALTITUDE

SPAC
ING

 

 Page 4 11/9/21 

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov

• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
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be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.
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OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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30+ Aerial Drone Tests
Sensing
• WK58677 Visual Image Acuity

• WK58925 Visual Color Acuity

• WK58926 Visual Dynamic Range

• WK58927 Audio Speech Acuity

• WK58928 Thermal Image Acuity

• WK58929 Thermal Dynamic Range

• WK58930 Latency of Video and Control

• WK####   Point and Zoom Cameras

• WK58938 Map Wide Areas

Energy/Power
• WK58939 Endurance Range/Duration

• WK58940 Endurance Perch Time

CONFINED Test Lane 
and Related Scenarios
• Perch Alignments

• Wall Alignments

• Ground Alignments
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and Related Scenarios
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and Related Scenarios
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Figure 13) Vehicle Identification Scenario flight path. RIGHT: The recipe for embedding 20 
visual/thermal acuity targets around the vehicle exterior. 
 

 
Figure 14) LEFT: A Vehicle Identification Scenario apparatus ready to set up with optional images of 
key mission objects for randomization. CENTER LEFT: The omni bucket stand on top and targets all 
around. CENTER RIGHT: The rear perch location made obvious with a designated landing target. 
RIGHT: The rear underbody bucket in shadow as the perch target identified at full zoom. 
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objects. All targets are on the exterior of the vehicle to eliminate potential variations in scoring due to 
interior target obstructions, window glare, tinting, etc. Interior target identifications can be considered 
bonus points because they are less comparable across trials due to changes in sunlight.  
 

        
Figure 12) LEFT: The Open scenario for vehicle identification includes a flight path with a chosen orbit radius, 
altitude, and perch positions based on the height of surrounding obstacles, the intended mission 
requirements, the aircraft’s zoom capability, etc. Any orbit can be used, but only trials with similar orbits and 
trial times are comparable. RIGHT: The recipe for embedding 20 visual/thermal acuity targets. 
 
 

OBSTRUCTED TEST LANES 
 

The Obstructed Test Lanes enable remote pilots to fly safe and repeatable flight paths to inspect objects 
within close proximity to obstructions.  They include a comprehensive set of 5 different tests that guide 
remote pilots through various standoff positions, orientations, and perches at 2-3 m (6-10 ft) from objects. 
They can be performed outdoors or indoors to control lighting, weather, and access to the Global Positioning 
System (GPS). 

    
Figure 13) LEFT: The Obstructed Test Lanes are typically set up in order of increasing difficulty left to right as 
Perch, Wall, Ground, Alley, and Post. RIGHT: The Post test shown requires circumnavigating all the way 
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2 A2 – FRONT SIDE – WINDSHIELD CENTER FOR INTERIOR OBJECTS                
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
Safety | Capabilities | Proficiency

INSIDE EACH BUCKET

EVALUATE SENSORS

SMALL SYSTEMS LARGE SYSTEMS

INTERFACES PROCEDURES

SENSORS MANEUVERING

MEASURE & COMPARE

1A

SCALABLE TEST LANES  (ALTITUDE = SPACING)

A
LT
IT
U
D
E

SPACING

OMNI BUCKETS

 

 Page 4 11/9/21 

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov

• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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• Subway terrorist attack 
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OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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These suites of standard test methods provide common 
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be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
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thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
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“Start Remote, Stay Remote?”
Safety | Capabilities | Proficiency

Mission Success = Robotic System Capabilities + Remote Operator Proficiency
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“Start Remote, Stay Remote?”
Safety | Capabilities | Proficiency

Conventional Systems

Bore Holes Tasks
(VERTICAL REPETITIONS)

Break Glass Tasks 
(VERTICAL REPETITIONS)

Break Glass Tasks
(3x3 REPETITIONS)

Emerging Technologies

Mission Success = Robotic System Capabilities + Remote Operator Proficiency
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Measuring Performance: Search/Identify Objects
Safety | Capabilities | Proficiency

RAVINE SEARCH/IDENTIFICATION URBAN SEARCH/IDENTIFICATION

CAR IDENTIFICATION/INSPECTION ACCIDENT INVESTIGATION

TRANSPORTATION

ACCIDENT INVESTIGATION
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Measuring Performance: Search/Identify Objects
Safety | Capabilities | Proficiency

STRUCTURES/WINDOWS

URBAN RAVINE
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Measuring Performance: Search/Identify Objects
Safety | Capabilities | Proficiency
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Aerial Sensing: Thermal Image Acuity
ASTM WK57967

9

Heated reptile pads or hand warmers behind laser cut or drilled facades
(Indoor or outdoor use – typical sticker targets warmed by the sun also work)

Drill Holes (1in, 1/2in, 1/4in) through plastic disks 
with hand warmers heating a metal disk backing. 

Concentric Cs laser cut into MDF with a reptile 
heater. A metal backing helps diffuse the heat.

An array of Concentric C thermal targets
placed throughout a scenario (needs power).
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Measuring sUAS Performance: Close Proximity Inspection
Safety | Capabilities | Proficiency
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Example Spectrum of sUAS (”Drones”)
Safety | Capabilities | Proficiency

Initial focus is VTOL, but some tests apply to forward flying aircraft when scaled up to the appropriate orbit radius.

Small Unmanned Aircraft Systems (sUAS)
Weigh Less Than 25 kg (55 lbs)

Examples of Drones in the Class
Safety | Capabilities | Proficiency
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Inexpensive and Easy to Fabricate
Aerial Tests
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Obstructed Test Lane and Related Scenarios
Aerial Tests
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resulting trial scores across different locations can help determine best-in-class drone capabilities and remote 

pilots no matter where or when the testing occurs. 

 

 
Figure 2) Other related standards address different mission complexities such as the Obstructed Test Lane which 

evaluates drones flying in close proximity to outdoor objects to inspect detailed features from 2-3 m (6-10 ft). 

 

These standard tests support drone researchers, manufacturers, and user organizations in different ways. 

Researchers use these standard tests to understand mission requirements, encourage innovation, and demonstrate 

break-through capabilities. Manufacturers use these standard tests to evaluate design decisions, integrate 

emerging technologies, and harden systems. Various organizations use these tests to guide purchasing, make 

deployment decisions, and focus training with measures of remote pilot proficiency for credentialing. These 

standard tests support emergency response operations, critical infrastructure inspection, industrial and 

commercial applications, and even recreational pilot credentialing (see Appendix A for a subset of tests that can 

support recreational pilot credentialing). 
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Measuring sUAS Performance: Close Proximity Inspection
Safety | Capabilities | Proficiency
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Confined Test Lane and Related Scenarios
Aerial Tests
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Figure 3) The Confined Test Lane evaluates drones flying indoors or in any confined spaces as appropriate for 

specific missions like searching room-to-room and inspecting objects from 1-2 m (3-6 ft) in GPS denied and 

dark environments. 

 

 

1.  Scope  

1.1 This Open Test Lane and related operational scenarios are intended for small unmanned aircraft systems 

(“drones”) weighing less than 25 kg (55 lbs) that can be flown remotely at safe altitudes in open environments 

to identify objects on or near the ground.  

1.2 This test method specifies the apparatuses, procedures, and performance metrics necessary to objectively 

evaluate maneuvering along designated flight paths with associated payload functionality tasks including 

pointing and zooming cameras to capture images of objects.  A remote pilot is in control of all drone 

functionality, although assistive features and autonomous behaviors that improve the effectiveness or efficiency 

of the overall system may be used.  

Confined Test Lane and Related Operational Scenarios
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Confined Scenario: Structure Interior Rooms (South)
Safety | Capabilities | Proficiency
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Confined Test Lane and Related Scenarios
Aerial Tests
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Confined Scenario: Collapsed Structure Search and Inspection 
 
One of the confined scenarios at this event were semi-collapsed structures representing environments not 
safe for responders to search given the potential for further collapse due to aftershock or structural failures. 
The inspection tasks were placed around crushed vehicles within a collapsed structure.  They were also 
distributed across individual rooms in a search pattern to ensure each room was inspected for victims and 
other objects of interest.  
 

    
Figure 36) The collapsed structure scenario at the Guardian Centers supported a wide variety of embedded 
test methods inside the structure and around objects of interest in semi-collapsed areas. 
 

    
Figure 37) LEFT: Confined test apparatuses embedded into the semi-collapsed parking garage around 
vehicles that needed to be searched for survivors within a very complex three-dimensional environment.  
We placed 5 apparatuses around the vehicles to designate 10 positions and orientations to inspect. The 
white and black bucket pairs total up to 100 points for a complete trial. RIGHT: Confined test apparatuses 
embedded in a room-to-room search within the collapsed structure.  These measured the completeness of 
the room-to-room search and quantify the detailed inspections of key features within the rooms. This 
scenario also totaled 100 points for a complete trial. 
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Confined Test Lane and Related Scenarios
Aerial Tests
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Confined Test Lane and Related Scenarios
Aerial Tests
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Confined Scenario: Subway Terrorist Attack  
 
The subway terrorist attack scenario was in a simulated tunnel with multiple DC Metro railcars.  A line of 
intact and upright railcars near the station entrance led to one railcar on its side almost blocking the tunnel.  
The scenario included several survivors inside and around the perimeter of the overturned railcar along 
with some suspicious packages that could have been secondary explosives.  
 

 
Figure 38) The long dark tunnel started with an intact set of railcars near at the simulated station entrance. 
 

   
Figure 39) LEFT: We used Confined dual bucket alignments to designate 10 positions and orientations 
outside the subway car where victims were located along with suspicious packages.  RIGHT:  Two drones 
flew in tandem to help one another with side views of their situations as they negotiated the complex 
interior of the overturned railcar.  
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Confined Test Lane and Related Scenarios
Aerial Tests
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Figure 40) The quad screen video shows the first dual bucket alignment in the sideways entrance door.  This 

was the first of 10 positions and orientations inside the subway car to measure how far in a drone could find 

victims and identify suspicious packages. 

 

   
Figure 41) LEFT: The drones were assisted downrange by two four-legged robots. RIGHT: The environment 

was dark so thermal cameras were used extensively.  This view is of the improvised pilot station on the 

subway tracks, set up near the overturned subway car rather than at the start of the tunnel reduce radio 

communications issues and flight times for the training scenario. 

 

 

Legged Mobility and Search Tests 
 

Newly developed standard terrain tests for robots with legged mobility are based on plastic crates.  They 

are quick and easy to reconfigure into increasingly difficult terrains. For example, simply as a flat terrain 

they have a grate-like surface that some autonomous robots (and animals) don’t see so well. Various 
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Sensor Test Lane
Aerial Tests
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Sensor Test Lane
Safety | Capabilities | Proficiency
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Sensor Test Lane
Aerial Tests
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Sensor Test Lane
Safety | Capabilities | Proficiency

ACUITY TARGETS FOR PILOT READING
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Enabling Credentialing of Remote Pilot Proficiency
Aerial Tests

Reveille Peak Ranch, Burnet, TX
APSA Basic Proctor Course
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Enabling Credentialing of Remote Pilot Proficiency
Aerial Tests
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Enabling Credentialing of Remote Pilot Proficiency
Aerial Tests

Omaha Police Dept 
Remote Pilot Training
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Enabling Credentialing of Remote Pilot Proficiency
Aerial Tests

DroneResponders Fly-In at Mercedes-Benz Stadium 
NFL Atlanta Falcons
During AUVSI Xponential 2021

DroneResponders Fly-In at Mercedes-Benz Stadium 
Home of the NFL Atlanta Falcons 
During AUVSI Xponential 2021
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Enabling Credentialing of Remote Pilot Proficiency
Aerial Tests

DroneResponders Fly-In at Mercedes-Benz Stadium 
Home of the NFL Atlanta Falcons 
During AUVSI Xponential 2021
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Enabling Credentialing of Remote Pilot Proficiency
Aerial Tests

DroneResponders Fly-In at Mercedes-Benz Stadium 
NFL Atlanta Falcons
During AUVSI Xponential 2021
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Quantifying Practical Skills Requirements
Focus Training and Evaluate Proficiency for Credentialing

“ASTM F38 Standard Guide for Training for Remote Pilot in Command of UAS Endorsement”

Qualitative Task Performance Levels:

4)    PROFICIENT 
• Can do the complete task quickly and accurately. 
• Can tell or show others how to do the task.

3)   COMPETENT 
• Can do all parts of the task.  
• Needs only a spot check of completed work.

2)   PARTIALLY PROFICIENT 
• Can do most parts of the task. 
• Needs only help on hardest parts. 

1)  LIMITED
• Can do simple parts of task. 
• Needs to be told or shown how to do most of task. 

Quantitative Measures
Example Thresholds

 80-100%

 20-39%

 40-59%

60-79%

Thresholds Set By Any Organization
Based on Airspace, Mission, Environment

Organization “A” Pass/Fail
Maybe populated, obstructed area, windy, night, etc.

Organization “C” Pass/Fail
Maybe rural, open area, calm, daytime, etc.

Organization “B” Pass/Fail
Maybe populated, open area, windy, daytime, etc.

31
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Set Your Minimum Thresholds for Pass/Fail
Focus Training and Evaluate Proficiency for Credentialing

• Organizations can set their own threshold for pass/fail in these tests based on their tolerance for reliability 
and/or efficiency. Complete trials are assumed.

• Measure everybody repeatedly over time and graph the results to help people understand their strengths and 
weaknesses. Then set minimum thresholds relative to the average or “expert” scores. Or adopt other 
organization’s thresholds as a central credentialing reference.

• At deployment time, each organization needs to consider their airspace restrictions, environmental variables, 
and mission complexity (night ops, BVLOS, etc.) to select a pilot and aircraft that’s likely to succeed.

Average Military 66%

Average Civilian 55%

Example proficiency data shown from bomb squads in ground robot tests 3632
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Select Trial Settings for Different Flight Credentials
Focus Training and Evaluate Proficiency for Credentialing

CREDENTIALS Daylight/LOS BVLOS Night Ops
Standard Lane 
(Indoor or Outdoor)

Pilot’s Eyes On 
(Available)

Pilot’s Back Turned
(Interface Only)

Lights Out, Buckets Lit

Embedded Scenario
(Indoor or Outdoor)

Pilot’s Eyes On 
(Available)

Pilot’s Back Turned
(Interface Only)

Lights Out, Buckets Lit

ILLUMINATED BUCKETS PROVIDE 
POSITIONING AIDS LIKE STRUCTURE  

WINDOWS OR STREET LIGHTS

BVLOS
BACK TURNED

Line of Sight
FACING LANE

OR

THE PILOT’S BACK TURNED TO THE LANE FORCES 
RELIANCE ON THE INTERFACE 

(VISUAL OBSERVER REQUIRED)

1) Select the test lane and scenarios based 
on the  intended environment and aircraft: 
– Open, Obstructed, or Indoor

2) Select the test procedure and time limit 
based on the intended mission:
– MAN (5 min. each) or PAY (10 min. each)

3) Select the minimum proficiency based on 
average or “expert” scores in the same trials:
– Example: 40%, 60%, 80% of “expert”

4) Select pilot view:
– Line of Sight or BVLOS

5) Select lighting (indoor or outdoor) for 
daylight or night credentials:
– Lighted/Daylight or Dark
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Select Trial Settings for Different Flight Credentials 
Aerial Tests
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• DHS/DOJ $35M small drone procurement uses our aerial tests to evaluate 
drones for emergency response operations, fire/arson investigation, and 
other applications. We conducted a series of drone evaluations at the 
Montgomery County Police Training Facility, MD.

• FEMA’s Civil Air Patrol (U.S. Air Force Auxiliary) uses our tests to train and 
credential more than 1200 pilots across 52 air wings nationwide through 
FAA webinars and then APSA Proctor courses.

• Airborne Public Safety Association (APSA) hosts a nationwide series of 
“train the trainer” courses (3 day, 24-hour) using our Open Test Lane for 
credentialing.  More than 250 certified Proctors to date.

• Border Patrol uses our tests to support innovation by evaluating drones 
available on the market and distributed training across more than 1000 
remote pilots.

• U.S. Secret Service uses our tests to evaluate tethered drone capabilities 
and conduct training.

Example Use Cases
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Figure 13) Vehicle Identification Scenario flight path. RIGHT: The recipe for embedding 20 
visual/thermal acuity targets around the vehicle exterior. 
 

 
Figure 14) LEFT: A Vehicle Identification Scenario apparatus ready to set up with optional images of 
key mission objects for randomization. CENTER LEFT: The omni bucket stand on top and targets all 
around. CENTER RIGHT: The rear perch location made obvious with a designated landing target. 
RIGHT: The rear underbody bucket in shadow as the perch target identified at full zoom. 
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objects. All targets are on the exterior of the vehicle to eliminate potential variations in scoring due to 
interior target obstructions, window glare, tinting, etc. Interior target identifications can be considered 
bonus points because they are less comparable across trials due to changes in sunlight.  
 

        
Figure 12) LEFT: The Open scenario for vehicle identification includes a flight path with a chosen orbit radius, 
altitude, and perch positions based on the height of surrounding obstacles, the intended mission 
requirements, the aircraft’s zoom capability, etc. Any orbit can be used, but only trials with similar orbits and 
trial times are comparable. RIGHT: The recipe for embedding 20 visual/thermal acuity targets. 
 
 

OBSTRUCTED TEST LANES 
 

The Obstructed Test Lanes enable remote pilots to fly safe and repeatable flight paths to inspect objects 
within close proximity to obstructions.  They include a comprehensive set of 5 different tests that guide 
remote pilots through various standoff positions, orientations, and perches at 2-3 m (6-10 ft) from objects. 
They can be performed outdoors or indoors to control lighting, weather, and access to the Global Positioning 
System (GPS). 

    
Figure 13) LEFT: The Obstructed Test Lanes are typically set up in order of increasing difficulty left to right as 
Perch, Wall, Ground, Alley, and Post. RIGHT: The Post test shown requires circumnavigating all the way 
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
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reproducible tasks with scores to augment qualitative 
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align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
Safety | Capabilities | Proficiency

INSIDE EACH BUCKET

EVALUATE SENSORS

SMALL SYSTEMS LARGE SYSTEMS

INTERFACES PROCEDURES

SENSORS MANEUVERING

MEASURE & COMPARE

1A

SCALABLE TEST LANES  (ALTITUDE = SPACING)

AL
TI
TU

DE

SPACING

OMNI BUCKETS

LARGE DRONES

5 FLIGHT PATHS

OPEN TEST LANE AND RELATED OPERATIONAL SCENARIOS

1
2

3

FLIGHT LINE

4

z

z

ALTITUDE S

FLY STRAIGHT AND LEVEL OVER THE LANE CENTERLINE

START | END

ALIGN

NON-STOP NO
N-
ST
OP

NON-STOP

NO
N-
ST
OP NO
N-
ST
OP

NON-STOP

z

S

S

S

S

S

5(S)

S

ALIGN

CW

CCW

RECO
N

MAN/PAY 5

FLIGHT LINE

4
z

START | END

3
2

1

5(S)

S

S

S

S

S

ALTITUDE ½( S)
2

3 4

5

1
2

5 4

3
CW

CCW

1

CCW
1

2

5 4

3

2

3 4

5

CW
1INSPE

CT

MAN/PAY 4

1
2

3

FLIGHT LINE

4

ALTITUDE S

START | END

5(S)

S

S

S

S

S

1A

1B

2B

3B 3C

3D

2D

1D

TRAV
ERSE

MAN/PAY 2

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)ALTITUDE 2(S)

S

S

S

S

S

POSIT
ION

MAN/PAY 1

1
2

3

FLIGHT LINE

4
ALTITUDE 2(S)

START | END

S

S

S

S

S

5(S
)

ALTITUDE S
#2 & 3A

3B 3C

3D

#1 & 3A

3B
3C

3D

ORBI
T

MAN/PAY 3



Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov

35

• Drone Responders Public Safety UAS Alliance

• FAA Safety Training online course for the Open Test Lane and related scenarios. 

• Law Enforcement Drone Association (LEDA)

• Embry-Riddle Worldwide University

• Public Safety Aviation Accreditation Commission (PSAAC) credentialing

• DOJ Federal Bureau of Investigation (FBI)

• DOJ U.S. Marshals Service

• Texas Department of Public Safety statewide credentialing

• Colorado Department of Public Safety statewide credentialing

• Transport Canada (their FAA) considering nationwide credentialing of responders

• Several simulation environments for test lanes and scenarios.

• Dozens of state and local fire and police departments, international too!

Example Use Cases
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Figure 13) Vehicle Identification Scenario flight path. RIGHT: The recipe for embedding 20 
visual/thermal acuity targets around the vehicle exterior. 
 

 
Figure 14) LEFT: A Vehicle Identification Scenario apparatus ready to set up with optional images of 
key mission objects for randomization. CENTER LEFT: The omni bucket stand on top and targets all 
around. CENTER RIGHT: The rear perch location made obvious with a designated landing target. 
RIGHT: The rear underbody bucket in shadow as the perch target identified at full zoom. 
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objects. All targets are on the exterior of the vehicle to eliminate potential variations in scoring due to 
interior target obstructions, window glare, tinting, etc. Interior target identifications can be considered 
bonus points because they are less comparable across trials due to changes in sunlight.  
 

        
Figure 12) LEFT: The Open scenario for vehicle identification includes a flight path with a chosen orbit radius, 
altitude, and perch positions based on the height of surrounding obstacles, the intended mission 
requirements, the aircraft’s zoom capability, etc. Any orbit can be used, but only trials with similar orbits and 
trial times are comparable. RIGHT: The recipe for embedding 20 visual/thermal acuity targets. 
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The Obstructed Test Lanes enable remote pilots to fly safe and repeatable flight paths to inspect objects 
within close proximity to obstructions.  They include a comprehensive set of 5 different tests that guide 
remote pilots through various standoff positions, orientations, and perches at 2-3 m (6-10 ft) from objects. 
They can be performed outdoors or indoors to control lighting, weather, and access to the Global Positioning 
System (GPS). 

    
Figure 13) LEFT: The Obstructed Test Lanes are typically set up in order of increasing difficulty left to right as 
Perch, Wall, Ground, Alley, and Post. RIGHT: The Post test shown requires circumnavigating all the way 
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Scalable Test Lanes for Various Sizes of Aircraft
Project Overview
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.
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Recent Events and Use Cases
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By Lt. Col. Alan Frazier

This past year has shown that many things can be done
remotely as efficiently as in-person. In this case, the role of
the remote pilot isn’t a new remote task, but some changes
will help raise the bar for remote pilot proficiency.

! Over the last two years, Civil Air
Patrol has acquired more small
unmanned aerial systems (sUAS) —
more commonly, drones — than any
other civilian organization in Amer-
ica. With 2,036 sUAS distributed
among 52 wings, CAP is well posi-
tioned to leverage drone technology and
capabilities to advance its primary mis-
sions of emergency services, aerospace
education, and cadet programs. 

The utilization of drones by U.S. com-
mercial operators and public safety
agencies has grown exponentially over
the last six years. For example: In 2014
fewer than 12 public safety agencies had
acquired sUAS. Today, an estimated
566 fire departments and 1,134 law
enforcement agencies and search and
rescue teams are using them. Civil Air
Patrol used drones extensively in Puerto
Rico in the aftermath of the earthquakes
that rocked the island in 2020.

A variety of factors influenced this
increase — cost-effectiveness compared
to traditional manned aircraft; general
realization that drone use is not inher-
ently an invasion of privacy; and the Fed-
eral Aviation Administration’s enactment

N  e   o    d r o N  e  –     o   n   e  –     z

North Dakota Wing Commander Col. Ken Schuler serves as a CAP sUAS remote

pilot check pilot examiner.

"
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Civil Air Patrol Adoption
Open Test Lane

in August 2016 of 14 CFR Part 107,
“The Small UAS Rule.” Part 107 created
a new FAA certificate: remote pilot. 

Applicants for a remote pilot certificate
must pass a 60-question FAA Remote
Pilot Examination exam covering 12
aeronautical subject matter areas includ-
ing airspace, aeronautical charts, mete-
orology, aeronautical decision-making

Citizens Serving Communities ! w w w.GoCivi lAirPatrol .com 27

knowledge and skill. While the exam is
a good evaluation of remote pilot
knowledge, the lack of a practical exam-
ination evaluating skill (like a check
ride) potentially increases liability expo-
sure for individuals and agencies using
sUAS. An accompanying skills evalua-
tion is needed to ensure the safety of the
remote pilot, bystanders, property, and
manned aircraft in the area. 

and the specifics of Part 107 regulations,
and then apply to the FAA for the 
certificate. 

Unlike piloted aircraft certification,
however, an individual can obtain an
FAA remote pilot certificate without
ever having flown an unmanned aircraft.

Nonetheless, flying safely requires 
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Homeland Security’s science and tech-
nology directorate. This bodes well for
potential universal adoption of the test
methods, which would be a good fit for
Federal Emergency Management
Agency resource typing. 

The NIST test methods are already
being used as the basis for statewide
emergency responder credentialing in
Colorado and Texas. Civil Air Patrol
recently decided to integrate the stan-
dards into its credentialing process. 

Other state and local emergency
response organizations are also adopting
the test methods. Canada is moving
quickly to make the tests the basis for
credentialing its emergency responders
nationwide. The Airborne Public Safety
Accreditation Commission is strongly
considering adoption. Others will cer-
tainly follow. 

Ben Miller, director of the Colorado
Center of Excellence for Advanced Tech-

Adam Jacoff, a project manager at the
National Institute of Standards and
Technology (NIST), said, “The first
step toward credentialing remote pilot
skills is to get everybody onto the same
measuring stick. That’s where standard
test methods can play a key role. Espe-
cially across public safety, industrial,
commercial, and even recreational
pilots. All need to demonstrate essen-
tial maneuvers to maintain positive air-
craft control while performing
whatever payload functionality is nec-
essary to successfully perform the
intended tasks.”

Jacoff is leading an international effort
to develop standard test methods for
sUAS. The initial suites for Maneuver-
ing and Payload Functionality can be
used to evaluate various system capabil-
ities and remote pilot proficiency. 

The NIST sUAS Standard Test Meth-
ods were developed with significant
support from the Department of

nology Aerial Firefighting, has followed
the NIST project from the inception.
“NIST was one of the very first evalua-
tion groups to show interest during the
early days of UAS in public safety,” he
said. “The rigor that today’s standard test
methods show is a direct result of their
years of work into the project. The appli-
cability of the method supports acquisi-
tion decisions as well as employment
considerations. The NIST sUAS Stan-
dard Test Methods produce data that
can be used to answer the questions of
‘What system do I buy and what system
do I use for which mission?’” 

The NIST sUAS Test Methods include
four test methods: Basic Proficiency
Evaluation for Remote Pilots (Part 107
qualification), Open Test Lane,
Obstructed Test Lane, and Confined
Test Lane. These methods can be used
to evaluate sUAS capabilities and sensor
systems or remote pilot proficiency for
credentialing. The tests are easy to con-
duct alone or in groups, inexpensive to

Omni bucket apparatus is the heart of the NIST test lanes.

"
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Certificate by providing an inexpensive,
easily duplicated mechanism for assess-
ing remote pilot flying skills. The
BPERP requires the remote pilot to con-
duct three takeoffs and landings from a
12-inch radius circle, climb to specified
altitudes of 10 feet and 20 feet, conduct
yawing turns, and conduct forward,
reverse, and transverse flight maneuvers.
The goal is to capture still images of 36
targets placed within 2-gallon buckets
fastened to three omni bucket test stands
constructed from 2-by-4-inch and 4-by-
4-inch lumber. The bucket stands are
easy to assemble and can be transported
in a couple of nylon golf club bags or
simply stacked and placed in a vehicle.
The test consists of one maneuvering
phase and two traverse flight phases. 

set up, and quickly performed, typically
requiring under 30 minutes to conduct
all the tests in a given lane. 

NIST has done an excellent job of cre-
ating a comprehensive user guide, scor-
ing forms, and apparatus targets that
can be printed and placed in the buck-
ets. The evaluation can be administered
in 10 minutes using three omni bucket
stands, a 50-foot tape measure, a stop-
watch, and a compact test area of 
50-by-20 feet, so it can easily be admin-
istered indoors or outdoors

The Basic Proficiency Evaluation for
Remote Pilots (BPERP) is the entry-
level test method. It is designed to com-
plement the Part 107 Remote Pilot

Top: NIST BPERP Course Positioning Phase.

Bottom: NIST BPERP Course Traverse Phase.

NIST standard sUAS test methods rep-
resent an excellent way for Civil Air
Patrol to raise the bar on its remote pilot
credentialing with more rigorous and
comparable evaluations. CAP can also
use them to gain more information
about what different sUAS equipment
can reliably do. 

The combination of pilot skills and
equipment capabilities, with tracked
scores over time, provides an essential
measure of readiness for any given mis-
sion. Each set of tests, either conducted
in a standard test lane or embedded into
an operational training scenario, makes
it possible to evaluate readiness more rig-
orously while practicing procedures and
collecting and properly logging data.

tems and pilots, adding a higher level of 
standardization to CAPF 70-5U pilot
certification. 

Over the next two years, CAP will be
working with the National Institute of
Standards and Technology and the Air-
borne Public Safety Association to host
NIST sUAS standard test methods
“train-the-trainer” workshops around

Quantitative scores captured with stan-
dard test methods can provide the ration-
ale for necessary changes. By establishing
minimum thresholds of remote pilot
proficiency, Civil Air Patrol will further
insulate itself from potential civil liability
by demonstrating enhanced due dili-
gence in vetting its sUAS pilots. The
NIST test methods will provide an easily
implemented measuring stick for sys-

the country. Once sufficient personnel
have been trained, CAP will incorporate
the NIST standard test methods into
the CAPF 70-5U process. !
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NIST Open, Confined and Obstructed Test Lanes provide 

opportunities for expansion of pilot skill sets.

60,000 Subscribers – 2,036 sUAS – 1200 pilots – 52 Wings – CAPF 70-5U pilot certification
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By Lt. Col. Alan Frazier

This past year has shown that many things can be done
remotely as efficiently as in-person. In this case, the role of
the remote pilot isn’t a new remote task, but some changes
will help raise the bar for remote pilot proficiency.

! Over the last two years, Civil Air
Patrol has acquired more small
unmanned aerial systems (sUAS) —
more commonly, drones — than any
other civilian organization in Amer-
ica. With 2,036 sUAS distributed
among 52 wings, CAP is well posi-
tioned to leverage drone technology and
capabilities to advance its primary mis-
sions of emergency services, aerospace
education, and cadet programs. 

The utilization of drones by U.S. com-
mercial operators and public safety
agencies has grown exponentially over
the last six years. For example: In 2014
fewer than 12 public safety agencies had
acquired sUAS. Today, an estimated
566 fire departments and 1,134 law
enforcement agencies and search and
rescue teams are using them. Civil Air
Patrol used drones extensively in Puerto
Rico in the aftermath of the earthquakes
that rocked the island in 2020.

A variety of factors influenced this
increase — cost-effectiveness compared
to traditional manned aircraft; general
realization that drone use is not inher-
ently an invasion of privacy; and the Fed-
eral Aviation Administration’s enactment
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North Dakota Wing Commander Col. Ken Schuler serves as a CAP sUAS remote

pilot check pilot examiner.
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in August 2016 of 14 CFR Part 107,
“The Small UAS Rule.” Part 107 created
a new FAA certificate: remote pilot. 

Applicants for a remote pilot certificate
must pass a 60-question FAA Remote
Pilot Examination exam covering 12
aeronautical subject matter areas includ-
ing airspace, aeronautical charts, mete-
orology, aeronautical decision-making
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knowledge and skill. While the exam is
a good evaluation of remote pilot
knowledge, the lack of a practical exam-
ination evaluating skill (like a check
ride) potentially increases liability expo-
sure for individuals and agencies using
sUAS. An accompanying skills evalua-
tion is needed to ensure the safety of the
remote pilot, bystanders, property, and
manned aircraft in the area. 

and the specifics of Part 107 regulations,
and then apply to the FAA for the 
certificate. 

Unlike piloted aircraft certification,
however, an individual can obtain an
FAA remote pilot certificate without
ever having flown an unmanned aircraft.

Nonetheless, flying safely requires 
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Homeland Security’s science and tech-
nology directorate. This bodes well for
potential universal adoption of the test
methods, which would be a good fit for
Federal Emergency Management
Agency resource typing. 

The NIST test methods are already
being used as the basis for statewide
emergency responder credentialing in
Colorado and Texas. Civil Air Patrol
recently decided to integrate the stan-
dards into its credentialing process. 

Other state and local emergency
response organizations are also adopting
the test methods. Canada is moving
quickly to make the tests the basis for
credentialing its emergency responders
nationwide. The Airborne Public Safety
Accreditation Commission is strongly
considering adoption. Others will cer-
tainly follow. 

Ben Miller, director of the Colorado
Center of Excellence for Advanced Tech-

Adam Jacoff, a project manager at the
National Institute of Standards and
Technology (NIST), said, “The first
step toward credentialing remote pilot
skills is to get everybody onto the same
measuring stick. That’s where standard
test methods can play a key role. Espe-
cially across public safety, industrial,
commercial, and even recreational
pilots. All need to demonstrate essen-
tial maneuvers to maintain positive air-
craft control while performing
whatever payload functionality is nec-
essary to successfully perform the
intended tasks.”

Jacoff is leading an international effort
to develop standard test methods for
sUAS. The initial suites for Maneuver-
ing and Payload Functionality can be
used to evaluate various system capabil-
ities and remote pilot proficiency. 

The NIST sUAS Standard Test Meth-
ods were developed with significant
support from the Department of

nology Aerial Firefighting, has followed
the NIST project from the inception.
“NIST was one of the very first evalua-
tion groups to show interest during the
early days of UAS in public safety,” he
said. “The rigor that today’s standard test
methods show is a direct result of their
years of work into the project. The appli-
cability of the method supports acquisi-
tion decisions as well as employment
considerations. The NIST sUAS Stan-
dard Test Methods produce data that
can be used to answer the questions of
‘What system do I buy and what system
do I use for which mission?’” 

The NIST sUAS Test Methods include
four test methods: Basic Proficiency
Evaluation for Remote Pilots (Part 107
qualification), Open Test Lane,
Obstructed Test Lane, and Confined
Test Lane. These methods can be used
to evaluate sUAS capabilities and sensor
systems or remote pilot proficiency for
credentialing. The tests are easy to con-
duct alone or in groups, inexpensive to

Omni bucket apparatus is the heart of the NIST test lanes.
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Certificate by providing an inexpensive,
easily duplicated mechanism for assess-
ing remote pilot flying skills. The
BPERP requires the remote pilot to con-
duct three takeoffs and landings from a
12-inch radius circle, climb to specified
altitudes of 10 feet and 20 feet, conduct
yawing turns, and conduct forward,
reverse, and transverse flight maneuvers.
The goal is to capture still images of 36
targets placed within 2-gallon buckets
fastened to three omni bucket test stands
constructed from 2-by-4-inch and 4-by-
4-inch lumber. The bucket stands are
easy to assemble and can be transported
in a couple of nylon golf club bags or
simply stacked and placed in a vehicle.
The test consists of one maneuvering
phase and two traverse flight phases. 

set up, and quickly performed, typically
requiring under 30 minutes to conduct
all the tests in a given lane. 

NIST has done an excellent job of cre-
ating a comprehensive user guide, scor-
ing forms, and apparatus targets that
can be printed and placed in the buck-
ets. The evaluation can be administered
in 10 minutes using three omni bucket
stands, a 50-foot tape measure, a stop-
watch, and a compact test area of 
50-by-20 feet, so it can easily be admin-
istered indoors or outdoors

The Basic Proficiency Evaluation for
Remote Pilots (BPERP) is the entry-
level test method. It is designed to com-
plement the Part 107 Remote Pilot

Top: NIST BPERP Course Positioning Phase.

Bottom: NIST BPERP Course Traverse Phase.

NIST standard sUAS test methods rep-
resent an excellent way for Civil Air
Patrol to raise the bar on its remote pilot
credentialing with more rigorous and
comparable evaluations. CAP can also
use them to gain more information
about what different sUAS equipment
can reliably do. 

The combination of pilot skills and
equipment capabilities, with tracked
scores over time, provides an essential
measure of readiness for any given mis-
sion. Each set of tests, either conducted
in a standard test lane or embedded into
an operational training scenario, makes
it possible to evaluate readiness more rig-
orously while practicing procedures and
collecting and properly logging data.

tems and pilots, adding a higher level of 
standardization to CAPF 70-5U pilot
certification. 

Over the next two years, CAP will be
working with the National Institute of
Standards and Technology and the Air-
borne Public Safety Association to host
NIST sUAS standard test methods
“train-the-trainer” workshops around

Quantitative scores captured with stan-
dard test methods can provide the ration-
ale for necessary changes. By establishing
minimum thresholds of remote pilot
proficiency, Civil Air Patrol will further
insulate itself from potential civil liability
by demonstrating enhanced due dili-
gence in vetting its sUAS pilots. The
NIST test methods will provide an easily
implemented measuring stick for sys-

the country. Once sufficient personnel
have been trained, CAP will incorporate
the NIST standard test methods into
the CAPF 70-5U process. !
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NIST Open, Confined and Obstructed Test Lanes provide 

opportunities for expansion of pilot skill sets.

60,000 Subscribers – 2,036 sUAS – 1200 pilots – 52 Wings – CAPF 70-5U pilot certification

 

- 5 - 

Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov

resulting trial scores across different locations can help determine best-in-class drone capabilities and remote 

pilots no matter where or when the testing occurs. 

 

 
Figure 2) Other related standards address different mission complexities such as the Obstructed Test Lane which 

evaluates drones flying in close proximity to outdoor objects to inspect detailed features from 2-3 m (6-10 ft). 

 

These standard tests support drone researchers, manufacturers, and user organizations in different ways. 

Researchers use these standard tests to understand mission requirements, encourage innovation, and demonstrate 

break-through capabilities. Manufacturers use these standard tests to evaluate design decisions, integrate 

emerging technologies, and harden systems. Various organizations use these tests to guide purchasing, make 

deployment decisions, and focus training with measures of remote pilot proficiency for credentialing. These 

standard tests support emergency response operations, critical infrastructure inspection, industrial and 

commercial applications, and even recreational pilot credentialing (see Appendix A for a subset of tests that can 

support recreational pilot credentialing). 
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Airborne Public Safety Association (APSA) Train the Trainer Courses
Use Case Examples

• 250+ proctors certified to conduct Basic Proficiency Evaluations 
for Remote Pilots in the Open Test Lanes and scenarios

• 10 courses monthly distributed regionally. 

• Roughly half the Civil Air Patrol wings credentialed.

• New advanced course starting to use the Open and Obstructed 
Test Lanes and Scenarios starting Feb. 2022.

• Alameda County (Dublin), CA | February 18-20, 2022 

• Burnet, TX | March 30-April 1, 2022

• Creve Coeur, MO | October 7-9, 2022

• Niceville, FL | October 27-29, 2022

https://publicsafetyaviation.org/events/uas-training/2022-on-the-road-nist-advanced-suas-standard-test-methods-proctor-training-course-alameda-county-ca
https://publicsafetyaviation.org/2022-on-the-road-nist-advanced-suas-standard-test-methods-proctor-training-course-burnet
https://publicsafetyaviation.org/2022-on-the-road-nist-advanced-suas-standard-test-methods-proctor-training-course-creve-coeur-mo
https://publicsafetyaviation.org/2022-on-the-road-nist-advanced-suas-standard-test-methods-proctor-training-course-niceville-fl
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Texas Public Safety Robotics Summit 2021/2022
Use Case Examples

MARCH 28-30, 2022 Reveille Peak Ranch, Burnet, TX
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emerging technologies, and harden systems. Various organizations use these tests to guide purchasing, make 

deployment decisions, and focus training with measures of remote pilot proficiency for credentialing. These 

standard tests support emergency response operations, critical infrastructure inspection, industrial and 

commercial applications, and even recreational pilot credentialing (see Appendix A for a subset of tests that can 

support recreational pilot credentialing). 
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resulting trial scores across different locations can help determine best-in-class drone capabilities and remote 

pilots no matter where or when the testing occurs. 
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Unmanned Tactical Applications Conference (TAC), Guardian Centers, GA
Use Case Examples
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Structure exterior inspection tasks include looking through windows and doors along with surrounding 
ground objects of interest.  In this case, the tasks were embedded around a partially collapsed 
structure.  The objective was to safely fly in close proximity of about 2 m (6 ft) from the windows and doors 
to perform a window/door clearing maneuver with high/low and left/right views inside the structure.   
 

      
Figure 26) Obstructed apparatuses are set up in sets of vertical and horizontal tasks throughout the 
scenario. 
 

   
Figure 27) The scenario façade was embedded with window inspection tasks on two sides with partially 
collapsed walls.  Each Dual Bucket Alignment guides the remote pilot to positions and orientations with 
high/low and left/right views inside the windows. 
 
 
 

ALIGNED DRONE LOOKING  
THROUGH THE WINDOW 

VERTICAL 

 HORIZONTAL 

ALIGNMENT TASKS IN 
WINDOW/DOORS 
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Figure 32) A floating omni bucket task was pulled through the water by a remotely controlled rescue device 
to represent floating or swimming victims. It provided a moving object for the drone to identify on all sides. 
 

   
Figure 33) The flashflood bridge collapse included an overturned school bus and vehicles requiring a 
comprehensive search for survivors. 
 
 

Obstructed Scenario: Night Operations House Surveillance and Search 
 
This scenario was actually conducted the week prior at a different event, but nicely augments all of the 
scenarios above. This house surveillance at night used two sets of horizontal and vertical Obstructed test 
apparatuses on all four sides of the house, guiding the remote drone pilot to safe locations among a variety 
of very difficult obstacles such as the overhanging roof, trees, shrubs, power lines, shrubs, etc. A set of 5 
vertical test apparatuses with 10 positions and orientations were attached to all sides of the house totaling 
100 points. A set of and 5 horizontal test apparatuses with 10 positions and orientations were also placed 
on or near objects of interest around the house for another 100 points.   
 

See report at RobotTestMethods.nist.gov
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Drone Responders Fly-In at NFL Atlanta Falcons Stadium, GA
Use Case Examples

140 regional responders and others 
during AUVSI Xponential 2021.

All apparatuses distributed to the 
responders after the event
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DHS S&T Drone Evaluation, Ft. Meyers, FL
Use Case Examples
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Figure 34). Obstructed test apparatuses embedded into an exterior house search at night show the 
designated hover positions and orientations including a perch position in view of the back door.  The aircraft 
was outfitted with lights to illuminate the scene but also used its thermal vision capabilities to negotiate the 
myriad of obstacles such as trees, power lines, shrubs, etc. 
 
 

CONFINED TEST LANES 
 

The Confined Test Lanes enable remote pilots to fly safe and repeatable flight paths to inspect objects 
within confined environments and interior room-to-room searches. They include a comprehensive set of 5 
different tests that guide remote pilots through various standoff positions, orientations, and perches at 1 m (3 
ft) from objects. They are half the size of the Obstructed Test Lanes but use all the same procedures and scoring. 
They can be performed outdoors or indoors to control lighting, weather, and access to the Global Positioning 
System (GPS). 

The Confined Test Lanes and related scenarios use “dual bucket alignments” to enable remote pilots to 
triangulate a safe standoff position by simultaneously aligning with a perpendicular bucket and its 
associated angled bucket.  The dual bucket alignments form a right triangle with equal dimensions for the 
bucket separation and the aircraft standoff.  They use pairs of 1 liter (1 quart) buckets with 10 cm (4 in) 
diameter recessed targets inside at a 1 m (3 ft) spacing. 
 

PERCH 
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SPAC
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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Scalable Test Lanes for Various Sizes of Aircraft
Project Overview
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Introduction

Remotely operated aerial systems enable emergency 
responders to perform extremely hazardous tasks from 
safer stand-off distances. The U.S. National Institute of 
Standards and Technology is leading an international effort 
to develop standard test methods to help manufacturers, 
procurement professionals, and users objectively evaluate 
system capabilities and remote pilot proficiency to align 
with mission requirements. This improves the safety and 
effectiveness of emergency responders as they save lives 
and protect property in our communities

The first step toward credentialing remote pilots is to get 
everybody onto the same measuring stick. That’s where 
standard test methods can play a key role. These test 
methods for Basic Maneuvering (MAN 1-5) and Payload 
Functionality (PAY 1-5) are being replicated across the 
country and internationally to focus training with 
quantitative measures of remote pilot proficiency. They are 
low cost and easy to replicate so everyone can measure 
their own progress over time and compare their proficiency 
to regional or national averages on similar 
systems. Concurrent test lanes can be set up to enable 
multiple systems and pilots to train or evaluate 
simultaneously. 

They are being standardized through the ASTM 
International Standards Committee on Homeland Security 
Applications; Response Robots (ASTM E54.09). They are also 
referenced as Job Performance Requirements in 
the National Fire Protection Association Standard for Small 
Unmanned Aircraft Systems Used For Public Safety 
Operations (NFPA 2400) and the ASTM Standard Guide for 
Training for Remote Pilot in Command of Unmanned 
Aircraft Systems Endorsement (ASTM F38.03 F3266-18). 

These suites of standard test methods provide common 
measures of capabilities with quantitative results. They can 
be conducted individually, in sequences, or embedded into 
operational training scenarios as repeatable and 
reproducible tasks with scores to augment qualitative 
assessments. Organizations using these tests set their own 
thresholds of acceptable system and pilot performance to 
align with their airspace, environment, and mission 
complexities. But those decisions are easier to make and 
trust when they’re based on quantitative performance data 
captured within standard test methods.

Basic Maneuvering (MAN 1-5) and Payload Functionality (PAY 1-5)
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• Wide area search of a plane crash site 
• Vehicle identifications 
• Hazardous tanker truck accident and fire 
• Suspicious vehicle takedown  
• Bus hostage situation 
• Collapsed structure search 
• Subway terrorist attack 
• Flooded house rescue with delivery of personal floatation devices 
• Flash flood bridge collapse with school bus and vehicle rescue 

 

 

OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  

 

 
Figure 4) The standard tests use well defined altitudes, positions, orientations, and perches to evaluate both 
Maneuvering and/or Payload Functionality. 
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OPEN TEST LANES 
 

The Open Test Lanes evaluates 5 different flight paths to identify objects from safe altitudes in open 
environments. These tests are scalable for all sizes of aircraft to demonstrate positive control at all times 
with accurate perches. They can be performed outdoors or indoors to control lighting and weather. The 
smallest size lane fits on an indoor basketball or tennis court for small drones and/or novice pilots to 
practice safely without flying in the national airspace.  
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• Conducted by Dagar Technologies for DHS S&T.

• 40+ Regional responders participated

• Captured baseline proficiency with their existing aircraft.

• Then used NEW aircraft in the same tests.

• Open Test Lanes and Scenarios

• Obstructed Test Lanes and Scenarios

• Sensor Test Lane

• Night operations too.
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FAA Safety Team Online Course
Use Case Examples

FAAST Course Pointer

NIST sUAS Tests: Measuring Capabilities and Remote Pilot Proficiency
Topic: Self-Evaluation, Measuring Proficiency

FAAsafety.gov
Course Code: ALC-716 

INTRODUCTION
This course is an Introduction to the Standard Test Methods for Small Unmanned Aircraft Systems (sUAS). The 
U.S. National Institute of Standards and Technology (NIST) is leading an international effort to develop dozens of 
standard test methods for small unmanned aircraft systems. These tests can be used to quantitatively evaluate and 
compare various system capabilities and remote pilot proficiency no matter where or when the testing occurs. 
These tests are inexpensive, easy to fabricate, and simple to conduct so organizations use them worldwide to 
guide procurements, focus training, and measure proficiency for credentialing.

https://faasafety.gov/gslac/ALC/course_content.aspx?cID=716
https://www.nist.gov/el/intelligent-systems-division-73500/standard-test-methods-response-robots/aerial-systems
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Texas Dept. of Public Safety Statewide Credentialing
Use Case Examples

Pilots: 100+
Aircraft: 100+
Annual Flights:10,000+
Main focus: Crash/crime scene reconstruction

News from Texas Legislature
- Training
- Software
- Adoption of NIST tests 

Reveille Peak Ranch Test Facility and Statewide Use 
Cases by Local Organizations (next pages)
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Simulated Flight Environments
Use Case Examples

Zephyr Drone 
Simulator
Little Arms Studio & 
Clemson Univ.

DJI Drone
Simulator

Demo
Version
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Japanese Validation Exercises
Use Case Examples

In advance, 30 min. youtube lecture(what/why/how of STM)
On-site,  3 hour event repeated 3 times in 2 days.
60 min. practice, 30 min. data capture(MAN1-5), 
90 min. free flight & discussion

Lane set-up

S=3m(L=30m) S=6m(L=60m) S=9m(L=90m)

Schedule
A event company set up S=6m(L=60m) and S=9m(L=90m) lanes
Including bucket stands with enough accuracy and minor instruction. 

ASTM E54.09
Use Case Report on 

sUAV-STM evaluation exercise 
in Japan 
26th Jan. 2022

Tetsuya Kimura(IRS/Nagaoka University of Tech.)
Hiroki Igarashi(AIST)
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Canadian CETA and CERRA Training/Credentialing
Use Case Examples

Lead Agencies;
CETA- Canadian Explosives Technicians Association
CERRA- Canadian Emergency Responders Robotics Association

Primary Locations:
Pearson International Airport ( Toronto Canada)
Grimsby Regional Training Centre ( Grimsby, Ontario , Canada)

CETA
CETA is the national association for police/military/government agencies 
tasked with response to explosives , chemical, biological, and radiological 
incidents in Canada. Current projects include EOD Standard training methods 
for both robots and bomb techs deployed in bomb suits.

CERRA
Spring 2020 established with focus on the public safety deployment of 
ground, air, water based robotics. Membership is open to any current or 
former public safety member or agency or any supporting government agency 
with an interest in response robots.
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Validation Exercises
Committee Update

• 2021.10 Unmanned Tactical Applications Conference, Guardian Center, Georgia (3 days)

• 2021.10 Law Enforcement Drone Association Conference, Bend, Oregon (3 days)

• 2021.09 DHS sUAS Assessment, Ft. Meyers, FL (5 days)

• 2021.08 FAA Safety Team Online Course (1 hour, quiz, certificate)

• 2021.08 AUVSI Xponential with DroneResponders Fly-In at Merceded Benz Stadium (3 days)

• 2021.08 Civil Air Patrol Advanced Training, Ft. Atterbury, Indiana (3 days)

• 2021.08 Eastern Regional Robot Rodeo, NAVEODTECHDIV, Indianhead, MD (3 days)

• 2021.06 RoboCupRescue Robot Competition – Remote Video Trials (months)

• 2021.06 ASTM E54.09 Response Robots Meeting, Online Only

Color Key:   Ground Aerial Aquatic Multiple Standards
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Validation Exercises
Committee Update
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Technical Expertise: Standards Committees

Slide37

Assess the portfolio of scientific expertise

Chair/Fellow, ASTM International Standards Committee on Homeland 

Security Applications: Response Robots (ASTM E54.09) 

This committee is standardizing 50 test methods for ground, aerial, and 
aquatic systems. It hosts two meetings annually to facilitate development 
and balloting of standards. Typically we conduct an associated test 
method validation exercise.

Member, NFPA Standards Committee on Small Unmanned Aircraft 

Systems Used for Public Safety Applications (NFPA 2400)

This committee has adopted our test methods to support Job 
Performance Requirements for remote pilot proficiency and will likely set 
thresholds of performance for firefighting and other public safety 
applications. 

Member, NATO SCI-ET-052 Research Task Group on EOD Robot Tele-

Manipulation This committee is developing NATO’s roadmap for 
dexterous robot applied to C-IED/EOD applications.

2019 Host: Houston Fire Dept

2017 Host:  Canadian CETA

2018 Host: San Diego Fire Dept

• 2020.08 DHS/DOJ sUAS Procurement Testing ($35M), Montgomery County Police Facility, MD (1 days)

• 2020.10 Air Force Large Ground Robot Procurement ($70M), Tyndall AFB, FL (Weeks)

• 2020.08 DHS/DOJ sUAS Procurement Testing ($35M), Montgomery County Police Facility, MD (5 days)

• 2020.09 Canadian Fire Training Facility Opening Exercise, Toronto Airport, Ontario, Canada (4 days)

• 2020.08 World Robot Summit Disaster Response Championship, Fukushima, Japan (4 days)

• 2020.06 RoboCupRescue International Championship, Bordeaux, France (5 days)

• 2020.05 AUVSI Exponential Conference (netted aviary), Boston, MA (3 days)

• 2020.04 Fire Dept. International Conference (FDIC) Hands-On Training, Indianapolis, IN (3 days)

• 2020.03 UTAC UAS Conference, Guardian Center, Perry, GA (4 days)

• 2020.03 Public Safety UAS Conference Validation Exercise, Crozet, VA (5 days)

• 2020.02 ASTM E54.09 Response Robots Meeting, Atlanta, GA (3 days)

Color Key:   Ground Aerial Aquatic Multiple Standards
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Validation Exercises
Committee Update
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Technical Expertise: Standards Committees

Slide37

Assess the portfolio of scientific expertise

Chair/Fellow, ASTM International Standards Committee on Homeland 

Security Applications: Response Robots (ASTM E54.09) 

This committee is standardizing 50 test methods for ground, aerial, and 
aquatic systems. It hosts two meetings annually to facilitate development 
and balloting of standards. Typically we conduct an associated test 
method validation exercise.

Member, NFPA Standards Committee on Small Unmanned Aircraft 

Systems Used for Public Safety Applications (NFPA 2400)

This committee has adopted our test methods to support Job 
Performance Requirements for remote pilot proficiency and will likely set 
thresholds of performance for firefighting and other public safety 
applications. 

Member, NATO SCI-ET-052 Research Task Group on EOD Robot Tele-

Manipulation This committee is developing NATO’s roadmap for 
dexterous robot applied to C-IED/EOD applications.

2019 Host: Houston Fire Dept

2017 Host:  Canadian CETA

2018 Host: San Diego Fire Dept

Color Key:   Ground Aerial Aquatic Multiple Standards

• 2020.01 Ohio Fire Training Facility Opening, Ohio (2 days)

• 2020.01 FDIC Fire/Rescue East, Daytona, FL (2 days)

• 2020.01 Los Angeles Fire Dept. Training, Los Angeles, CA (3 days)

• 2019.12 FAA Requirements Workshop for Fire Depts and Emergency Services, NIST (1 day)

• 2019.11 Atlantic Future Forum, UK HMS Queen Elizabeth, Annapolis, MD (2 days)

• 2019.11 DHS Familiarization Exercise, Army Camp Shelby, MS (5 days)

• 2019.10 World Robot Summit, Fukushima, Japan (5 days)

• 2019.09 NATO Aerial and Ground Exercise, Base Borden, Ontario, Canada (3 days)

• 2019.07 Aerial Validation Exercise at NIST (3 days)

• 2019.06 RoboCupRescue International Championship, Sydney, Australia (5 days)

• 2019.06 ASTM E54.09 Response Robots Meeting and Exercise, Denver, CO (5 days)
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Validation Exercises
Use Case Examples
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Technical Expertise: Standards Committees

Slide37

Assess the portfolio of scientific expertise

Chair/Fellow, ASTM International Standards Committee on Homeland 

Security Applications: Response Robots (ASTM E54.09) 

This committee is standardizing 50 test methods for ground, aerial, and 
aquatic systems. It hosts two meetings annually to facilitate development 
and balloting of standards. Typically we conduct an associated test 
method validation exercise.

Member, NFPA Standards Committee on Small Unmanned Aircraft 

Systems Used for Public Safety Applications (NFPA 2400)

This committee has adopted our test methods to support Job 
Performance Requirements for remote pilot proficiency and will likely set 
thresholds of performance for firefighting and other public safety 
applications. 

Member, NATO SCI-ET-052 Research Task Group on EOD Robot Tele-

Manipulation This committee is developing NATO’s roadmap for 
dexterous robot applied to C-IED/EOD applications.

2019 Host: Houston Fire Dept

2017 Host:  Canadian CETA

2018 Host: San Diego Fire Dept

• 2020.08 DHS/DOJ sUAS Procurement Testing ($35M), Montgomery County Police Facility, MD (1 days)

• 2020.10 Air Force Large Ground Robot Procurement ($70M), Tyndall AFB, FL (Weeks)

• 2020.08 DHS/DOJ sUAS Procurement Testing ($35M), Montgomery County Police Facility, MD (5 days)

• 2020.09 Canadian Fire Training Facility Opening Exercise, Toronto Airport, Ontario, Canada (4 days)

• 2020.08 World Robot Summit Disaster Response Championship, Fukushima, Japan (4 days)

• 2020.06 RoboCupRescue International Championship, Bordeaux, France (5 days)

• 2020.05 AUVSI Exponential Conference (netted aviary), Boston, MA (3 days)

• 2020.04 Fire Dept. International Conference (FDIC) Hands-On Training, Indianapolis, IN (3 days)

• 2020.03 UTAC UAS Conference, Guardian Center, Perry, GA (4 days)

• 2020.03 Public Safety UAS Conference Validation Exercise, Crozet, VA (5 days)

Color Key:   Ground Aerial Aquatic Multiple Standards
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Validation Exercises
Use Case Examples
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Technical Expertise: Standards Committees

Slide37

Assess the portfolio of scientific expertise

Chair/Fellow, ASTM International Standards Committee on Homeland 

Security Applications: Response Robots (ASTM E54.09) 

This committee is standardizing 50 test methods for ground, aerial, and 
aquatic systems. It hosts two meetings annually to facilitate development 
and balloting of standards. Typically we conduct an associated test 
method validation exercise.

Member, NFPA Standards Committee on Small Unmanned Aircraft 

Systems Used for Public Safety Applications (NFPA 2400)

This committee has adopted our test methods to support Job 
Performance Requirements for remote pilot proficiency and will likely set 
thresholds of performance for firefighting and other public safety 
applications. 

Member, NATO SCI-ET-052 Research Task Group on EOD Robot Tele-

Manipulation This committee is developing NATO’s roadmap for 
dexterous robot applied to C-IED/EOD applications.

2019 Host: Houston Fire Dept

2017 Host:  Canadian CETA

2018 Host: San Diego Fire Dept

Color Key:   Ground Aerial Aquatic Multiple Standards

• 2020.02 ASTM E54.09 Response Robots Meeting  and Exercise, Atlanta, CO (3 days)

• 2020.01 Ohio Fire Training Facility Opening, Ohio (2 days)

• 2020.01 FDIC Fire/Rescue East, Daytona, FL (2 days)

• 2020.01 Los Angeles Fire Dept. Training, Los Angeles, CA (3 days)

• 2019.12 FAA Requirements Workshop for Fire Depts and Emergency Services, NIST (1 day)

• 2019.11 Atlantic Future Forum, UK HMS Queen Elizabeth, Annapolis, MD (2 days)

• 2019.11 DHS Familiarization Exercise, Army Camp Shelby, MS (5 days)

• 2019.10 World Robot Summit, Fukushima, Japan (5 days)

• 2019.09 NATO Aerial and Ground Exercise, Base Borden, Ontario, Canada (3 days)

• 2019.07 Aerial Validation Exercise at NIST (3 days)

• 2019.06 RoboCupRescue International Championship, Sydney, Australia (5 days)
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Validation Exercises
Use Case Examples
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Assess the portfolio of scientific expertise

Chair/Fellow, ASTM International Standards Committee on Homeland 

Security Applications: Response Robots (ASTM E54.09) 

This committee is standardizing 50 test methods for ground, aerial, and 
aquatic systems. It hosts two meetings annually to facilitate development 
and balloting of standards. Typically we conduct an associated test 
method validation exercise.

Member, NFPA Standards Committee on Small Unmanned Aircraft 

Systems Used for Public Safety Applications (NFPA 2400)

This committee has adopted our test methods to support Job 
Performance Requirements for remote pilot proficiency and will likely set 
thresholds of performance for firefighting and other public safety 
applications. 

Member, NATO SCI-ET-052 Research Task Group on EOD Robot Tele-

Manipulation This committee is developing NATO’s roadmap for 
dexterous robot applied to C-IED/EOD applications.

2019 Host: Houston Fire Dept

2017 Host:  Canadian CETA

2018 Host: San Diego Fire Dept

Color Key:   Ground Aerial Aquatic Multiple Standards

• 2019.06 ASTM E54.09 Response Robots Meeting and Exercise, Denver, CO (5 days)

• 2019.05 Western Regional Robot Rodeo, Sandia/Kirtland, Albuquerque, NM (5 days)

• 2019.05 Canadian Police College Training Exercise, London, ON Canada (7 days)

• 2019.04 Thermite RS2 firefighting robot capabilities evaluation (1 day)

• 2019.04 Army Tank Automotive Research and Development facility fabrication (remote)

• 2019.04 Fire Dept Training Conference (FDIC), Indianapolis, IN (3 days)

• 2019.04 Guardian Center Training, Perry, GA (2 days remote)

• 2019.04 Reveille Ranch Calibration, Texas Dept of Public Safety, Burnet, TX (2 days)

• 2019.04 InstantEye UAS capabilities evaluation, NIST (3 days)

• 2019.03 ASTM F38 standard balloted referencing 6 of our aerial test methods

• 2019.03 Navy Explosive Ordinance Disposal Tech Division facility fabrication (remote)

• 2019.03 Virginia UAS Summit on Public Safety, Crozet, VA (3 days)
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California: Los Angeles CITY Fire Dept.
Use Case Examples
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Los Angeles CITY Fire Department
Unmanned Aerial System (UAS) Program

• UAS Program approved by LA City Council, 2017

• Established to fight fires, improve efficiency of training, 
respond to high risk incidents

• Developed UAS applications for:

• Brush Area Hazards inspections

• Brush Fire Mapping

• Thermal Hotspot Identification - assisting firefighters 
to identify and extinguish active fires

• HAZMAT, Urban Search and Rescue, and Swift Water 
Operations

• Situational Awareness - video-streaming to Emergency 
Operations Center for large scale events
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Public Safety UAS Standardization with              
NIST Aerial Test Methods

HOW LAFD uses NIST Aerial Test Methods:
• Basic Evaluation Standards to objectively certify LAFD Basic Remote Pilots

• Recognized by FAA and NFPA as recommended evaluation tool
• Scalable to evaluate advanced procedures and application
• Practical to evaluate equipment and perform Functional Check Flights (FCF)
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ASTM E54.09

Status report on 
sUAV-STM evaluation 

excersize in Japan 
4th Feb. 2021

Japan: International Rescue System Institute
Use Case Examples
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Purpose of this paper

To share the results of sUAV-STM evaluation exercose
in Japan (Nagaoka, Niigata) held on 25th-26th Jan. 
2021
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Summary

Purpose︓ To identify the issues on the application of NIST 
sUAV-STM in Japan

Date︓ Jan. 25 - 26th 2021
Location︓ Nagaoka / Niigata, Japan
Participants︓ Pilot 11 ,  Proctor   6
Tasks︓ Basic /  Position & Traverse (MAN only, 2-Lap each )

Lane︓ 4 lanes (simultaneous flight)

For the COVID-19 countermeasure;
Reduced number of the on-site 
Participants by, 

ü YouTube Live distribution
ü Independent 3-event repeated  

for 3 groups 

Day 1 Day2
9:30 - Preparation Group B (4 lanes) 

- Briefing
- Exercise (1 hr.)
- Flight
- Debriefing

13:30 –

-16:30

Group A (3 lanes)
- Briefing
- Exercise(1 hr.)
- Flight 
- Debriefing

Group C (4 lanes) 
- Briefing
- Exercise(1 hr.)
- Flight
- Debriefing

-19:00 Cleanup
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Summary

n Open spaces for 4 lanes

Total 11 pilots flew the sUAV without GPS on 4 lanes in 2 days. 
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Summary

n Safe Flight Booth

Left : Pilot with camera on his helmet for video 
distribution by YouTube.

Right : Visual Observer watching the large monitor  to 
keep the Social Distance with the pilot
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Summary

n Cameras and Video distribution system
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Results and analysis

n Major Results 

75%

19%
6%

YES
Neutral
NO

Q  Is the sUAV-STM easy to understand ?

63%

31%

6%

YES
Neutral
No

Q  Is the sUAV-STM effective method for 
evaluating the PERFORMANCE OF sUAV?

Q  Is the sUAV-STM effective method for 
evaluating the PERFORMANCE OF PILOTs?

69%

19%

12%

YES
Neutral
NO

Overall, the participantsʼ comments are positive for applying the NIST sUAV-
STM into Japan.
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Issues and analysis

n Results
Major comments

The targets shown on the Monitor are too small to judge the alignment.
Larger monitors have advantages for getting better scores, which is not fair.

expected actual
The size of monitor and/or the size of the targets shown on the monitor  
should be checked in advance. 
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Issues and analysis

n Results
Major comments

It is important to record the detail of the sUAV specifications & pilots’ experiences, 
since those “conditions” drives the results of  “man-machine integrated performance. 

Following information should be recorded on the evaluation form.
[Pilot info]
• Flight hours
• Type of sUAV business   ( surveyor  etc.) 
• BVLOS flight experiences 
• Major operation is Auto or Manual
• STM experiences
• normally 1 person flight (both of 

maneuvering and camera operations) or 2-
person operation (Camera operation is done 
by another person) 

[sUAV info]
• Visual sensor On / Off  (P-mode flight 

or A-mode flight etc.)
• with or without Camera Zoom 
• Size of Monitor
• Size of Target view (Green Circle) 

shown on the monitor
• Velocity of  Camera Tilt control
• Is the sUAV pilot’s familiar vehicle or 

the one flew for the first time today.
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Issues and analysis

n Discussions 

One of the major debriefing discussion is the “allowable navigation by 
proctor for the pilot during flight.”  

During our event, we allowed the proctors to give some “words of guide” 
such as “ next, go to 2,  forward ” “next, camera tilt down for 2A” to the pilot.
Some proctors gave the pilots a “ navigation for smooth flight and camera 
shooting” which may lead better score. On the other hand, some proctors 
might give some “waiting-time to the pilot” during recording on the form, 
which makes the pilotsʼ score worse.   
These navigations should be standardized and proctors should be trained .  
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機体メーカー

機体モデル
(例：Phantom )

機種
(例：4 Pro)

操縦者コード/監視者コード 　　　　　/

施設

日時

開始時刻

判定根拠 (どちらかに〇)

0 スタート地点で時計を撮影し、上昇 Alighしたら〇 操縦者　　撮影画像

1 スタート地点の高さ１Sでホバー 1A T B L TR B R TL

2 （上からみて）時計回りで機体を上の図の様に移動 1B R L B R T 飛行 SCORE

3 2B L R TR B L L Align合計

4 3B L B L B L B                     /    20

5 3C R T R B R T R ELIA B ILITY

6 3D B TR B L L TL  (Align合計 / 20) x 100

7 2D T L B TL B R                                     %

8 1D B B L TL TR R EFFIC IEN C Y

9 1A T B L TR B R TL Align合計/ 分

10 着陸地点の中央へ降下 中央/Perch１ T B L TR B R TL                                   R A TE

反対周り

11 スタート地点の高さ１Sでホバー 1A T B L TR B R TL P A Y LO A D  SC O R E

12 （上からみて）反時計回りで機体を上の図の様に移動 1D B B L TL TR R 正解したGap合計

13 2D T L B TL B R 　　　　            / 100

14 3D B TR B L L TL 平均ACUITY

15 3C R T R B R T 正解したGap合計/Align合計

16 3B L B L B L B                                     R IN G S

17 2B L R TR B L L EFFIC IEN C Y

18 1B R L B R T 正解したGap合計/分

19 1A T B L TR B R TL                                   R A TE

20 着陸地点の中央へ降下 中央/Perch2 L R TR B L L

手順 |   POS ITION FO RM S AN SW ER K EY VERSIO N  2020A

Circle Gap 正解なら〇

架台側を見て中央に着陸　ー　時計の撮影　ー　このLapの終了

評価を中断した場合には記録全体に斜め線を引いて無効とし、右の理由に〇をつける。：　装置　　落下　　境界へ到達　　安全上の理由

3m     5m    10m  

その他（ m)

レーン間隔

平均 突風

m/s         m/s

風速

5   10

分 分 分

時間制限
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| Website: RobotTestMethods.nist.gov

太陽光 電灯 採光なし

1000+  Lx       300+ Lx     < 1 Lx    

照明の状況

目視 /   目視外

部分的

操縦者の視覚

Interface

のみ

トライアル

番号

11

Issues and analysis

n Other topics

For the better 
understanding 
of NIST Score Form, 
Japanese-version was used 
for participants temporarily.

P osition 機体メーカー

M A N  / P A Y  1 機体モデル
(例：Phantom )

機種
(例：4 Pro)

操縦者コード/監視者コード 　　　　　/

施設

日時

開始時刻

判定根拠 (どちらかに〇)

0 スタート地点で時計を撮影し、上昇 Alighしたら〇 操縦者　　撮影画像

1 架台１の高さ１Sでホバー 1 T B L TR B R TL

2 下側の１をAlign/撮影、次に前方45°の２AをAlign/撮影 ２A B TL TR B L B R 飛行 SCORE

3 機体を左回転　360° 1 T B L TR B R TL Align合計

4 下側の１をAlign/撮影、次に前方45°の２AをAlign/撮影 ２A B TL TR B L B R                     /    20

5 機体を右回転　360° 1 T B L TR B R TL R ELIA B ILITY

6 下側の１をAlign/撮影、次に前方45°の２AをAlign/撮影 ２A B TL TR B L B R  (Align合計 / 20) x 100

7 架台１の高さ２Sへ上昇 1 T B L TR B R TL                                     %

8 下側の１をAlign/撮影、次に前方45°の３AをAlign/撮影 ３A B L T B L TL EFFIC IEN C Y

9 架台１の高さ１Sへ下降 1 T B L TR B R TL Align合計/ 分

10 下側の１をAlign/撮影、次に前方45°の２AをAlign/撮影 ２A B TL TR B L B R                                   R A TE

11 架台2へ移動 2 B L T B L TL

12 下側の２をAlign/撮影、次に前方45°の３AをAlign/撮影 ３A B L T B L TR P A Y LO A D  SC O R E

13 架台１へ後退 1 T B L TR B R TL 正解したGap合計

14 下側の１をAlign/撮影、次に前方45°の２AをAlign/撮影 ２A B TL TR B L B R 　　　　            / 100

15 架台2へ移動し、機体を右回転180° ２（逆） T R B TR B R 平均ACUITY

16 下側の２（逆）をAlign/撮影、次に前方45°の１CをAlign/撮影 １C B L B L B R 正解したGap合計/Align合計

17 着陸地点上空まで移動し、機体を左回転　180° 着陸地点 T R B R B R                                         R IN G S

18 下側の着陸地点をAlign/撮影、次に前方45°の１AをAlign/撮影 １A T B L TR B R TL EFFIC IEN C Y

19 着陸地点の中央へ降下（2点） 中央/Perch１ T B L TR B R TL 正解したGap合計/分

20 前方のPerch 1、Perch 2を順に撮影 中央/Perch２ L R TR B L L                                   R A TE

手順 |   POS ITION FO RM S AN SW ER K EY VERSIO N  2020A

Circle Gap 正解なら〇

架台側を見て中央に着陸　ー　時計の撮影　ー　このLapの終了

評価を中断した場合には記録全体に斜め線を引いて無効とし、右の理由に〇をつける。：　装置　　落下　　境界へ到達　　安全上の理由

3m     5m    10m  

その他（ m)

レーン間隔

太陽光 電灯 採光なし

1000+  Lx       300+ Lx     < 1 Lx    

照明の状況

平均 突風

m/s         m/s

風速

目視 /   目視外

部分的

操縦者の視覚

5   10

分 分 分

時間制限
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Interface

のみ

トライアル

番号
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Future Plan

n Further study and trial for sUAV-STM in Japan

We are going to further study the appropriate application of NIST 
sUAV-STM method in Japan including following discussions,

ü Proctor and visual observer training program 
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World Robot Summit (2018-2020)
Use Case Examples

Standard Disaster Robotics Category, Fukushima Robot Test Field, Fukushima, Japan
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RoboCupRescue Robot League (2000-present)
Use Case Examples
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Dissemination: Robotics Research Competitions

Slide51

Assess the effectiveness of disseminating project outputs

• We conduct annual international robotics research competitions, sometimes two a year.
• The RoboCupRescue Championships (shown below) use 20 ground robot tests set up in a large maze so 

they can be conducted individually as preliminaries then a comprehensive search mission for finals. 
• These competition focus on autonomous behaviors vs. remote teleoperation using all three sizes of

robot test lanes. Typically more than 30 teams participate.
• Most teams fabricate the test methods at their facilities to refine designs and practice.
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PR-2017-07 Project Report on RoboCupRescue, Nagoya, Japan (2017A-Jacoff).docx Page 2 

 

This annual competition, chaired by Adam Jacoff since its inception in 2001, has evolved over the years into 

a rigorous validation exercise for the suite of standard test methods being used. It also provides multiple 

layers of outreach to different communities. The test methods inspire innovation in teams of robotics 

researchers needing reproducible measurements to evaluate and compare a wide variety of 

implementations. International test administrators learn how to conduct standardized testing in their own 

facilities. Program managers and companies use the quantitative results to identify best-in-class 

performers. Emergency responders and others learn how to use standard test methods to focus training 

and measure operator proficiency prior to deploying into operational scenarios. In general, these 

competitions have become a very effective way to disseminate standard test methods internationally. As a 

result of this competition, facilities based on our test methods are being set up in Japan, Korea, and 

Thailand bringing the total to 15 worldwide.  

 

 
Figure 1: The venue was an indoor sports arena. All the test apparatuses were purchased and fabricated by 

the local hosts. They will be set up at the new Fukushima Robot Test Field when construction is completed 

in 2018. 
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Figure 2: More than 35 ground and aerial test methods were arranged as individual tests, repeatable 

sequences, and various search scenarios throughout a maze measuring 400 square meters (3600 square 

feet). Ground and aerial systems had to negotiate the standardized complexity to find simulated victims with 

signs of life and produce maps of the environment. 

 

 

NAGOYA, JAPAN LARGE MAZE OF 20 GROUND ROBOT 
TEST LANES 120cm (48in) SCALE
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Dissemination: Robotics Research Competitions

Slide52

Assess the effectiveness of disseminating project outputs

• Typically more than 30 teams participate from all over the world, 
roughly 300 people each year.

• The annual Championships move internationally with teams typically 
qualified from several regional competitions.

• These competitions are recruiting tools for manufacturers and test 
facilities around the world.  
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Figure 3: The overall league of collaborating researchers, typically 300 or more, all pushing the state-of-the-

science in robotic capabilities that will make emergency responders more effective while keeping them out 

of harm’s way. 

 

         
Figure 4) Robots must perform each individual standard test method repeatedly to establish reliability and 

confidence, always operating from a remote location out of view of the apparatus. Then various 

combinations of those same test methods provide repeatable tasks with incremental increases in 

RoboCupRescue
Championships
2020  Bordeux, France
2019  Sydney, Australia
2018  Montreal, Canada
2017  Nagoya, Japan
2016  Leipzig, Germany
2015  Hefei, China
2014  Joao Pessoa, Brazil
2013  Eindhoven, Netherlands
2012  Mexico City, Mexico
2011  Istanbul, Turkey
2010  Singapore, Singapore
2009 Graz, Austria
2008  Suzhou, China
2007  Atlanta, USA
2006  Bremen, Germany
2005  Osaka, Japan
2004  Lisbon, Portugal
2003  Padua, Italy
2002  Fukuoka, Japan
2001  Seattle, USA
2000 AAAI Conf, Austin, TX



Standard Test Methods for Small Unmanned Aircraft Systems
ASTM International Standards Committee on Homeland Security Applications; 

Response Robots (E54.09)  |  Website: RobotTestMethods.nist.gov

Nebraska: Omaha Police Dept.
Use Case Examples
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Texas Dept. of Public Safety and Reveille Peak Ranch Test Facility
Use Case Examples

Texas Dept. of Public Safety Stats:
Pilots: 100+
Aircraft: 100+
Annual Flights:10,000+
Main focus: Crash/crime scene reconstruction

News from Texas Legislature
- Training
- Software
- Adoption of NIST tests 

Reveille Peak Ranch Test Facility and Statewide Use 
Cases by Local Organizations (next pages)
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Texas Dept. of Public Safety and Reveille Peak Ranch Test Facility
Use Case Examples
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Texas Dept. of Public Safety and Reveille Peak Ranch Test Facility
Use Case Examples

• North Texas Public Safety Unmanned Response Team 
(PSURT) PSURT Dallas/ Ft. Worth

• Camp Mabry in Austin Texas Granite Defense & 
Technologies hosted four of the 5 BLUE DIU approved 
drones for the Texas Air National Guard.

• Harris County (Houston area) Fire Marshal's Office

• Reveille Peak Ranch test facility evaluation

• Texas Department of Emergency Management (TEDM) 
pursuant to Texas HB2340
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Canadian CETA and CERRA Training/Credentialing
Use Case Examples

Lead Agencies;
CETA- Canadian Explosives Technicians Association
CERRA- Canadian Emergency Responders Robotics Association

Primary Locations:
Pearson International Airport ( Toronto Canada)
Grimsby Regional Training Centre ( Grimsby, Ontario , Canada)

CETA
CETA is the national association for police/military/government agencies 
tasked with response to explosives , chemical, biological, and radiological 
incidents in Canada. Current projects include EOD Standard training methods 
for both robots and bomb techs deployed in bomb suits.

CERRA
Spring 2020 established with focus on the public safety deployment of 
ground, air, water based robotics. Membership is open to any current or 
former public safety member or agency or any supporting government agency 
with an interest in response robots.
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Drone Responders Now Auditing for ASTM International Compliance
Use Case Examples
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