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• Reminder that electronic recording of ASTM meetings is prohibited.
• This meeting will run in accordance with the ASTM Antitrust Statement (see minutes).

Antitrust Statement
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

Call To Order
Committee Meeting

http://www.astm.org/COMMIT/SUBCOMMIT/E5409.htm
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Agenda
Committee Meeting

.
10:00 am EST Introduction to Open Test Lane

10:30 am EST Use Case Examples

12:00 pm EST Advanced Test Lanes and Embedded Scenarios
- Obstructed Test Lane
- Confined Test Lane
- Sensors and Radio Comms
- Others

2:00 pm EST Open Discussion 
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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.

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
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WHEN RING IS 
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VISIBLE

GROUND
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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)
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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
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Reproducible Tests for Maneuvering and Payload Functionality
Safety | Capabilities | Proficiency
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Scalable for Indoor/Outdoor Venues
Open Test Lane
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BLACK BUCKETS & COLOR RINGS 
EMBEDDED INTO SCENARIOS
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Conduct Tests Two Ways
Open Test Lane
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Bucket Stands
Each lane uses (4)  omni-directional bucket stands, a 
Launch/Land Platform, and a measuring taps 
centerline. The parts for each stand include:

[1] 4x4x6in center post
[4] 2x4x12in legs with 45deg taper both ends
[5] 2-gallon white buckets (8in diameter)
10] 3in screws to affix the legs – 2 per leg at top
[5] 1in screws to affix the buckets
[4] Slotted leg extensions
[8] ¼-20 x 2in hanger bolts and wing nuts for the

leg extensions to slide on and tighten
[15] 8in diameter weatherproof stickers

(see website to download the sticker files)
[4] Big numbers 1-1-1-1 inside the top bucket
[4] Big letters A-B-C-D around the top bucket
[5] Acuity targets A-B-C-D inside bottom of all
[2] Perch acuity targets inside and bottom of A

.

The bucket stands are adjusted to vertical using the slotted leg extensions so the angled buckets are at 45 degrees.

Stickers inside each bucket have a GREEN INSCRIBED RING 
to guide alignment and a visual acuity target with 
increasingly small Concentric Cs gaps to identify the 
correct (1 of 8) orientations.

TOP
( T )

( B )
BOTTOM 

( TR ) TOP RIGHT

( R ) RIGHT

( BR ) BOTTOM RIGHT

TOP LEFT ( TL )

LEFT  ( L )

BOTTOM LEFT ( BL )

A

 Gap size (mm) Gap size (inches) Equivalent Avg. Human vision at 6 m (20 !) 
 40 mm 1.58 in 4.5 % 
 16 mm 0.63 in 11 % 
 6.4 mm 0.25 in 28 % 
 2.6 mm 0.10 in 70 % 
 1.0 mm 0.04 in 180 % 
 0.41 mm 0.016 in 440 % 

For accurate calibration, the outer diameter of the largest Landolt C optotype should be 200 mm (7.9 in). 

Standard Test Methods for Response Robots
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Nested Landolt C Vision Test Chart

#3
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LEAVE CARRY HANDLE ON TOP BUCKET

1A
1A1A

PARTIAL (1 PT)

ALIGNED (5 PTS)

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) showing the 
green ring inside the bucket. Score 5 points for a 

continuous green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings.

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) AND a single 
acuity image of each target (MAX ZOOM). Score 1 
point for each correct identification of the 5 
increasingly small Concentric C gap directions.

Basic Maneuvering (MAN)
ALIGN WITH BUCKETS AND LAND ACCURATELY

Payload Functionality (PAY) 
ALIGN AND IDENTIFY ACUITY TARGETS

20 ALIGNMENTS TOTAL UP TO 100 POINTS 20 TARGETS TOTAL UP TO 100 POINTS
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Montgomery County Police Drone Training & Evaluation Facility
Safety | Capabilities | Proficiency

DOJ/DHS National Unmanned Aircraft Systems Program Evaluation, August 2020
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Positive Aircraft Control (Part 107 Skills Test?)
Open Test Lane

Position
MAN/PAY 1
• Hover stably
• Basic maneuvers
• Land accurately
• 20 Buckets in 1 lap
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Traverse 
(MAN 2 | PAY 2)

Traverse
MAN/PAY 2
• Fly sideways along a line
• Left and right directions
• Land accurately
• 20 Buckets in 2 laps
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5 Different Tests – Simulated and Physical
Open Test Lane
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Position Test (MAN/PAY 1)
Open Test Lane
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Position 
(MAN 1 | PAY 1)

FLIGHT LINE

4

z

zz

ALTITUDE S

START | END

3
2

1

5(S)

ALTITUDE 2(S)

S

S

S

S

S

• Hover stably in designated positions and orientations
• Align with two buckets simultaneously at each position
• Basic maneuvers between positions
• Altitude S and 2(S)
• Landing accuracy counts
• 20 alignments and targets in 1 lap

PAY 1-5 PAYLOAD FUNCTIONALITY 
IDENTIFY VISUAL ACUITY TARGETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) AND a single acuity image of each 
target (MAX ZOOM). Score 1 point for each 
correct identification of the 5 increasingly 
small Concentric C gap directions.

MAN 1-5 BASIC MANEUVERING
ALIGN WITH BUCKETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) showing the green ring inside the 
bucket. Score 5 points for a continuous 
green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings

1A1A
NOT ALIGNED

ALIGNED

1A
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Traverse 
(MAN 2 | PAY 2)

Traverse Test (MAN/PAY 2)
Open Test Lane

• Fly sideways along a line or object
• Leftward and rightward directions to align with angled buckets
• Altitude S throughout
• Landing accuracy counts
• 20 alignments and targets 2 laps

PAY 1-5 PAYLOAD FUNCTIONALITY 
IDENTIFY VISUAL ACUITY TARGETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) AND a single acuity image of each 
target (MAX ZOOM). Score 1 point for each 
correct identification of the 5 increasingly 
small Concentric C gap directions.

MAN 1-5 BASIC MANEUVERING
ALIGN WITH BUCKETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) showing the green ring inside the 
bucket. Score 5 points for a continuous 
green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings

1A1A
NOT ALIGNED

ALIGNED

1A
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Orbit Test (MAN/PAY 3)
MAN/PAY 3

• Orbit around a designated point
• Leftward and rightward directions to align with angled buckets
• Downward radius checks at start of each orbit
• Altitude S throughout
• 20 alignments and targets in 4 laps

PAY 1-5 PAYLOAD FUNCTIONALITY 
IDENTIFY VISUAL ACUITY TARGETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) AND a single acuity image of each 
target (MAX ZOOM). Score 1 point for each 
correct identification of the 5 increasingly 
small Concentric C gap directions.

MAN 1-5 BASIC MANEUVERING
ALIGN WITH BUCKETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) showing the green ring inside the 
bucket. Score 5 points for a continuous 
green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings

1A1A
NOT ALIGNED

ALIGNED

1A
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Spiral Test (MAN/PAY 4)
Open Test Lane

• Fly freely to align all around downward objects
• Rotate leftward and rightward directions alternately
• Any proximity is allowed 
• Any altitude is allowed
• 20 alignments and targets in 1 lap

PAY 1-5 PAYLOAD FUNCTIONALITY 
IDENTIFY VISUAL ACUITY TARGETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) AND a single acuity image of each 
target (MAX ZOOM). Score 1 point for each 
correct identification of the 5 increasingly 
small Concentric C gap directions.

MAN 1-5 BASIC MANEUVERING
ALIGN WITH BUCKETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) showing the green ring inside the 
bucket. Score 5 points for a continuous 
green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings

1A1A
NOT ALIGNED

ALIGNED

1A



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

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

18

1
2

3

FLIGHT LINE

4

z

z

ALTITUDE X

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

Recon Test (MAN/PAY 5)
Open Test Lane

• Sustain speed over a line to establish stable hovers over objects
• Downward and angled alignments at each end
• S altitude throughout
• 8(S) distance each way for 10 lengths
• 80(S) total distance for trial 
• 20 alignments and targets in 5 laps

PAY 1-5 PAYLOAD FUNCTIONALITY 
IDENTIFY VISUAL ACUITY TARGETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) AND a single acuity image of each 
target (MAX ZOOM). Score 1 point for each 
correct identification of the 5 increasingly 
small Concentric C gap directions.

MAN 1-5 BASIC MANEUVERING
ALIGN WITH BUCKETS 
Align with each bucket long enough to 
capture a single alignment image (NO 
ZOOM) showing the green ring inside the 
bucket. Score 5 points for a continuous 
green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings

1A1A
NOT ALIGNED

ALIGNED

1A
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Recon
MAN/PAY 5

• Sustain speed over a line
• Establish hovers over objects
• S altitude, 160(S) distance
• 20 alignments in 5 laps

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Spiral 
MAN/PAY 4

• Fly freely to inspect objects
• Any proximity (use zooms)
• Any altitude
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

Orbit  
MAN/PAY 3

• Orbit to identify objects
• Left and right directions
• S altitude
• 20 alignments in 4 laps

MAN: Align only
5 minutes /100 points

PAY: Align and Identify
10 minutes / 100 points

Traverse
MAN/PAY 2

• Fly sideways along a line
• Left and right directions
• Landing accuracy
• 20 alignments in 2 laps

MAN: Align only
5 minutes / 100 points max

PAY: Align and Identify
10 minutes / 100 points

Position
MAN/PAY 1

• Hover stably
• Basic maneuvers
• Landing accuracy
• 20 alignments in 1 lap

MAN: Align only
5 minutes / 100 points

PAY: Align and Identify
10 minutes / 100 points

500 PTS

500 PTS

Circuit Training with Scores
Open Test Lane

*If your training aircraft has only a fixed camera, or limited range of motion, align with as many buckets as possible. Proficiency is compared using similar aircraft. 

IDENTIFY ACUITY TARGETS 
Align with each bucket long enough to capture a single 
alignment image (NO ZOOM) AND a single acuity 
image of each target (MAX ZOOM). Score 1 point for 
each correct identification of the 5 increasingly small 
Concentric C gap directions.

PAYLOAD FUNCTIONALITY BASIC MANEUVERING
ALIGN WITH BUCKETS 

Align with each bucket long enough to capture a 
single alignment image (NO ZOOM) showing the 
green ring inside the bucket. Score 5 points for a 

continuous green ring or 1 point for a partial. Similar 
scoring for accurate or partial landings
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ALTITUDE 6(S)
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Same Lane Supports Other Flight Paths
Open Test Lane

• 7(S) altitude
• 6(S) altitude 
• 5(S) altitude 
• 2(S) altitude 
• S altitude 

5 Different Orbits in Every Lane Spacing
(S) = 10ft, 20ft, 30ft, or other
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Scoring Metrics for Test Trials
Open Test Lane

1. Completeness (Primary)
If you can’t finish a trial without faults, just keep track of how far into the trial 
sequence you get until you’re reliably finishing the trials. 

2. Score (Secondary)
For complete trials, you can start tracking your scores over time to find the average 
of the most recent five trials.  That’s a good indication of your proficiency that can 
be compared to others using similar systems in similar test lanes.

3. Efficiency (Optional)
If two systems or pilots are consistently completing trials, and their average scores 
are perfect, then the average elapsed time of the last 5 trials can help identify the 
most efficient systems or pilots exhibiting the most effective techniques.   
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Track Scores Over Time
Open Test Lane
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Download Forms Books Here
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Track Scores Over Time
Open Test Lane
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Standard Lanes and Repeatable Scenario Scores
Open Test Lane

VEHICLE INSPECTION DHS Responder Familiarization Exercise

ROOTOP 

FLUSH

OBSTACLE / SUNNY

RECESSED

OPEN / SUNNY

OPEN / SHADY

CONFINED

WIDE AREA SEARCH BUILDING EXTERIOR SEARCH

REMOTE PILOT TRAINING – CANADIAN POLICE COLLEGE, ONTARIO, CANADA

20 DOWNWARD 20 FORWARD20 EXTERIOR/INTEROR = 100 PTS20 OMNI TARGETS = 100 PTS
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Football Field Layout
Open Test Lane

PILOT, VISUAL OBSERVER, 
AND FORM FILLER

PROCTOR TABLE / POWER / CHARGING / WATER

LANE 1 LANE 2 LANE 3 LANE 4 LANE 5

LANE 6

BOUNDARY
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BOUNDARY: ±15 m (45 ft) or +50% ERROR ALLOWED
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LANE SPACING 
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30 m (100 ft)
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± 15 m (45 ft) 

LANE LENGTH
100 m (300 ft)
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SENSOR PANELS
& FLIGHT LINES
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PLATFORM

OMNI BUCKET STANDS
#1, #2, #3, #4

ORBIT PATH AND
TRAVERSE PATH
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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.

25
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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 3626
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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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Montgomery County Police Drone Training & Evaluation Facility
Safety | Capabilities | Proficiency

DOJ/DHS National Unmanned Aircraft Systems Program Evaluation, August 2020

I

CONFINED TEST LANE

GPS DENIED
and

DARK (<1 LUX)

DUAL BUCKET 
ALIGNMENTS

AT  1 M  (3 FT) 
PROXIMITY TO 

OBSTACLES

OPEN TEST LANE

B

LENGTH: 30/60 M  (100/200 FT)

E

OBSTRUCTED TEST LANE

DUAL BUCKET 
ALIGNMENTS
AT 2 M (6 FT) 
PROXIMITY TO 
OBSTACLES

LENGTH: 15 M  (50 FT) LENGTH: 7.5 M  (25 FT)
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Montgomery County Police Drone Training & Evaluation Facility
Safety | Capabilities | Proficiency

DOJ/DHS National Unmanned Aircraft Systems Program Evaluation, August 2020

BUS EXTERIOR
AND INTERIOR

OBSTRUCTED TEST LANE

(2) OPEN TEST LANES
AND

SENSOR TEST LANE

STRUCTURE EXTERIOR
(WINDOWS)

STRUCTURE PERIMETER 
(GROUND)

INTERIOR ROOMS
(NORTH)

INTERIOR ROOMS
(SOUTH)

IN
TE

RIO
R ROOMS

(N
ORTH

)

INTERIOR ROOMS

(SOUTH)

STRUCTURE EXTERIOR
(WINDOWS)

STRUCTURE PERIMETER 
(GROUND)

BRIEFING
PAVILLION

RADIO COMMS RANGE
ATTENUATED IN APC

RAIN TOLERANCE

CONFINED TEST LANE
(IN CLASSROOM - NOT SHOWN)

NORTH SITE
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Montgomery County Police Drone Training & Evaluation Facility
Safety | Capabilities | Proficiency

EXTERIOR WINDOWSEXTERIOR BUSWIDE AREA MAPPING INTERIOR BUSINTERIOR STAIRSINTERIOR ROOMSEXTERIOR GROUND

DOJ/DHS National Unmanned Aircraft Systems Program Evaluation, August 2020

Operational Scenarios with Embedded Scoring 
(Each with 20 buckets/targets, 100 points maximum)

C D F L MKG JHx4 x2

PERCH
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High Hover Tests with Larger Buckets
High Hover Tests (100-300 ft)
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(4) 20 GALLON
PERIMETER

(1) 55 GALLON
IN CENTER
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Hover Stability Test
High Hover Test (100-300 ft)

33

Purpose: 
This test evaluates remotely piloted aircraft hover stability at different 
altitudes using dual bucket alignments at fixed distances from a 
designated hover position. 

This test can be used to evaluate free-flying or tethered aircraft system 
capabilities. This test can also be used as a repeatable training task to 
practice operation of the system interface and evaluate remote pilot 
proficiency. 

Summary of Test:
• Altitudes are 30 m (100 ft), 60 m (200 ft), 90 m (300 ft).
• Dual bucket alignments are performed at each altitude using 

buckets with an appropriate diameter to be seen clearly from the 
intended altitudes located straight down (90°) and along the 
centerline at an equal distance to the intended altitude (45°).

• At each altitude, separately timed alignment intervals are 
conducted alternating between the downward and angled 
alignment buckets (30 seconds per alignment, 60 seconds per complete 
repetition).  

30 m (100 ft)

60 m (200 ft)

90 m (300 ft)
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 (2
00
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)
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 (1
00
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)
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 (3
00

 
ft)
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HAND WARMER
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Purpose: 
This test evaluates remotely piloted aircraft camera pointing 
and zooming capabilities using sensor targets at various 
distances from a designated hover position and altitude. This 
test can be used to measure aircraft sensors including visual 
acuity, color acuity, thermal acuity, motion detection, hazmat 
label identification, etc. This test can also be used as a 
repeatable training task to practice the system interface and 
evaluate remote pilot proficiency for credentialing.

Features:
• Altitude checks defined by a center vertical bucket with 

angled buckets at equal distance to altitudes.
• Altitudes can be 30 m (100 ft), 60 m (200 ft), 90 m (300 ft)

Pan-Tilt-Zoom Cameras Test
High Hover Tests (100-300 ft)

34
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Purpose: 
This test evaluates remotely piloted aircraft camera pointing 
and zooming capabilities during high hover orbits to identify 
four different sides of an object from a designated altitude and 
radius.

This test can be used to measure aircraft sensor capabilities to 
identify objects of interest using targets for visual acuity, color 
acuity, thermal acuity, motion detection, hazmat label 
identification, etc. This test can also be used as a repeatable 
training task to practice the system interface and evaluate 
remote pilot proficiency for credentialing.

Features:
• Altitude and radius checks defined by a center omni with 

angled buckets and perimeter vertical buckets.
• Targets at the center with the omni bucket stand.  

Orbit Test
High Hover Tests (100-300 ft)
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North

(3) Washer head 
screws affix the 
bucket to the 
stand (under the 
foam ring)

(1) BUBBLE LEVEL -- 2D

(1) BUCKET BOTTOM REST

(4) ADJUSTABLE LEVELING 
LEG EXTENSIONS

Large Bucket Apparatuses
High Hover Tests (100-300 ft)

36

North

(9) 20-gallon white buckets with 18in diameter. 
https://www.uline.com/Product/Detail/H-1854W/Brute-Trash-Cans-and-Accessories/Rubbermaid-
Brute-Trash-Can-20-Gallon-White

(9) Foam pipe insulation (2-3in diameter x 6ft long) cut to form 
the inscribed ring.
https://www.homedepot.com/p/Everbilt-3-4-in-x-6-ft-Foam-Semi-Slit-Polyethylene-Pipe-Insulation-
ORP07812/204760801

(9) Center labels to identify each bucket (full page size or 8in)

(1) Omni directional stand with (5) 20-gallon buckets attached to 
it placed top center of the fuselage with straps and rope 
extensions to cinch tightly around the aircraft belly.

(4) Surrounding vertical bucket leveling stands if not on 
pavement (weight or stake the buckets to not move in wind)

(1) 300ft measuring tape and chalk paint and wand to mark 
measured locations.

(1) 45-degree angle level that spans the bucket top.
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Embedding into Larger Scenarios
High Hover Tests (100-300 ft)
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North

60 m (200 ft)

30 m (100 ft)

90 m (300 ft)

ORBIT PATHS WITH OMNI CENTER AND DOWNWARD RADIUS CHECKS (9) 20-gallon white buckets with 18in diameter. 
https://www.uline.com/Product/Detail/H-1854W/Brute-Trash-Cans-and-Accessories/Rubbermaid-
Brute-Trash-Can-20-Gallon-White

(9) Foam pipe insulation (2-3in diameter x 6ft long) cut to form 
the inscribed ring.
https://www.homedepot.com/p/Everbilt-3-4-in-x-6-ft-Foam-Semi-Slit-Polyethylene-Pipe-Insulation-
ORP07812/204760801

(9) Center labels to identify each bucket (full page size or 8in)

(1) Omni directional stand with (5) 20-gallon buckets attached to 
it placed in the center of the scenario.

(4) Surrounding vertical bucket leveling stands if not on 
pavement (weight or stake the buckets to not move in wind)

(2) 300ft measuring tapes and chalk paint and wand to mark 
measured bucket locations.

(1) 45-degree angle level that spans the bucket top.
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Embedding into Larger Scenarios
High Hover Tests (100-300 ft)
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Internet
RobotTestMethods.nist.gov

Standard Test Methods for Response Robots
ASTM International Standards Committee for Homeland Security Applications;

Response Robots (E54.09)

Adam	Jacoff
Intelligent	Systems	Division

NATIONAL	INSTITUTE	OF	STANDARDS	AND	TECHNOLOGY
U.S.	Department	of	Commerce

Email
RobotTestMethods@nist.gov

WEBSITE POINTER: 
WATCH FABRICATION VIDEOS 

AND FLIGHT PATH ANIMATIONS

WEBSITE POINTER: 
DOWNLOAD STICKER FILES, FORMS AND 

PRACTICE SCORING VIDEOS

https://vimeo.com/user63642474
https://vimeo.com/user63642474
https://drive.google.com/drive/folders/1NWanue38NvczrB4hrA0yesenoZmd9Tsx?usp=sharing
https://drive.google.com/drive/folders/1NWanue38NvczrB4hrA0yesenoZmd9Tsx?usp=sharing
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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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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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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

• 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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Safety | Capabilities | Proficiency

SLIDE TEMPLATE


